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you want that stays the job heavy work 
that economical power well repairs 

that has unequalled drilling speed 

that doesn’t loose holes like other drills 

that one-man machine 

that can used hand machine for sinking 

that can changed for drilling 

that has record sustained performance under all conditions 

that because the above will increase your production 


then you want WAUGH 
“DREADNAUGHT” 


Some “Dreadnaught” Records 


What perhaps the fastest progress 
ever attained ordinary mine drifting 
southern Nevada, not the entire 
state, was had last week the 850 west 
drift the Pittsburg Mine, 
where clearance 101 feet was had 
seven days, average 3/7 feet per 
day using Drill. Three 
shifts are employed consisting one 
machineman and one mucker each 
shift. Tonopah Times. 


Thomas Quinn, the Ouray corre- 
spondent The News, reference the 
work the great Camp Bird tunnel, has 
this say: 

“After trying four other kinds machine 
drills, the new year finds the Denver 
‘Dreadnaught’ once more putting the 
rounds that enables the Camp Bird head- 
ing pulled out the rate sixteen 
feet the This crowding the record pretty close for the kind ground the heading now in—andesite- 
breccia. The Rocky Mountain News. 


the Mid-West Tunnel, Midway, Utah, Sons, the contractors, drove foot heading 237 feet 
thirty shifts with Drills. 


the Dome Mines, So. Porcupine, Ont., with Drills used unmounted sinkers, they averaged thirty- 
four 10-foot holes per shift ground that was composed white quartz and schist. 


the Sunset Mine Wallace, Idaho, with Drills used hand sinkers they sank 400 feet ft. ft. 
shaft hard quartzite and averaged feet per month. Three men did their own drilling and timbering and two men mucked. 
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The Virginia Smelt- 
ing Company made 
sure high efficiency 
handling materials 
including large quan- 
tities Pyrites Cind- 
ers their West Nor- 
folk Chloridizing and 


Leaching Plant 
convey- 
ors. 
All handling between the various bins, crushers, 


mixing bins and furnaces done S-A Belt 
Conveyors. The furnace discharge elevated 
series hoppers above the leaching tanks 


All belt conveyors run 


S-A 


Unit Carriers 


Trade Mark Reg. Pat. Off. 
(Patented) 


The individual steel pulleys operate dust- 
proof renewable ball bearings that require 
lubrication only six months. The fric- 
tion and belt wear are minimized. The 
power savings over grease cup types frequently 
amount per cent. under that required 
grease cup carriers. 


When desired can also equip these Unit 
Carriers with Hyatt Roller Bearings. 


The S-A engineers offer you the benefit 
their many years experience specializing 
modern material conveying and elevating 
problems. Consult them freely. There 
obligation. 


Write for Bulletins now. 


Stephens-Adamson Mfg. Company, Aurora, 
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Mining Southern Peru 


SYNOPSIS—Silver and copper are associated 
the numerous deposits the plateau region 
southern Peru bordering upon Lake The 
district old one formerly worked the 
Spaniards. Coal and limestone occur, facilitat- 
ing local smelting. Low mining ‘costs are possible 
because the cheapness labor. Three compan- 
ies are active, and mines long abandoned are grad- 
ually being reopened. The same copper-bearing 
formations that are the source the ore the 
Bolivian camp Corocoro are found these 
parts. 


The plateau region southern Peru west Lake Titi- 
caca was the scene extensive silver mining the 
days the ancient Spaniards, and the early histories 
several the mines mentioned this article are 
found Palma’s “Tradiciones Peruanas.” Within re- 
cent years the growth the mining this 
part Peru has been slow, but there are now three large 


& 


CAYLLOMA CYANIDE PLANT, ONE THE LARGER 
OPERATIONS PERU 


companies operating and its future development seems 
likely more rapid. These companies are the So- 
ciedad Explotadora Caylloma Consolidada, whose new 
100-ton cyanide plant began operation June last; 
the Lampa Mining Co., Ltd., which has been operating 
small copper smeltery Santa Lucia connection 
with its mines that neighborhood for the past three 


*Director, 


Mackay Sch 


University Nevada, 


years; and the San Antonio Esquilache mine, which 
has recently installed experimental cyanide plant. 
addition these, there are smaller companies the 
region which make occasional shipments ores. 

While the transportation the country 
leave much desired, southern Peru fortunate 
having the longest railroad the country and its 
accessibility from the neighboring republic Bolivia. 
The Southern Railway Peru shown the map, 
running from Mollendo the Pacific Arequipa, and 
thence across the Western Range the Andes Crucero 
Alto, 14,688 ft. high, the port Puno Lake 
Titicaca. From Puno steamers run various ports 
the lake and the Desaguadero River, especially 
Guaqui Bolivia, which connected rail with 
Paz. The latter town has two railroads the Chilean 
coast—one Arica and the other Antofagasta. 

Lake Titicaca 12,500 ft. above the sea, and the 
plateau upon which rests rises still higher the 
westward, bearing upon numerous ranges hills. 
These hills are rarely more than thousand feet above 


MESOZOIC SANDSTONES DESAGUADERO, SHOWING 
FOLDING AND EROSION 


the valleys, yet owing the elevation the plateau 
they frequently attain heights 15,000 and even 16,000 
feet. The topography glacial, with rounded hills, 
cirques, long U-shaped valleys, and glacial lakes even 


near the summit the divide, indicated the map. 


The rocks the region include Paleozoic shales and 
limestone, Mesozoic and Tertiary red and white sandstones 
and acid eruptives. Silver veins occur the last-named 
and lesser degree the Paleozoic limestones, while 
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copper-bearing beds are found the Tertiary sand- 
stones. The silver veins usually contain little gold 
and considerable chalcopyrite (less commonly chalco- 
cite tetrahedrite), galena, sphalerite and pyrite. Some- 
times one sulphide will dominate even exclude the 
others, but general the sulphides copper, lead, 
and iron are present roughly equal proportions 
forming base ore that difficult treat. Similarly, 
the gangue includes barite, calcite, rhodonite, quartz and 
jasper, although some these minerals may lacking 
times. the surface are oxides, the rhodonite 
weathering black manganese oxide. 
veins were probably all formed about the same time 
hot waters following the intrusion the Tertiary 
eruptives. copper ores the Tertiary sandstone 
contain rule much smaller proportions silver than 
the silver veins the region and are remarkably free 
from other impurities, which would indicate that they 
were formed different manner from the silver veins, 
although, perhaps from the same source. The copper min- 
erals observed were chalcocite, brochantite, native copper, 
cuprite, melaconite, azurite and malachite. The deposits 
seem confined the white sandstone strata 
Corocoro, the Bolivian copper camp. 

Table shows the compositions some the ores. 
These have all been picked certain extent, and most 
them contain zinc, though this has not been determined 
quantitatively. 

TABLE ORES SOUTHERN PERU 


Ratio 
Oz. 
Trace 8.0 Very Low 
Virgende Huanchaca. .... 10.0 11.0 
300.0 Trace Trace Very High 
Tertiary 80.0 40.0 
Tertiary 0.06 20.3 7.8 
Tertiary Trace 32.6 32.8 
Tertiary San Antonio Es- 
quilache.......... 0.05 240.0 Trace Trace Very High 
Tertiary 48.0 17.0 16.0 


These figures have been obtained from smeltery re- 
turns, statements made engineers and assays made for 
the writer, and are believed fairly accurate and 
representative. 

Sumbay the shipping point for the Caylloma mine, 
which lies leagues north. Originally operated 
English company, the mine was reorganized 
Chilean company with head office Valparaiso, 
under the name Sociedad Explotadora Caylloma 
Consolidada, but still under English management. 
Barker manager and Carl Fox assistant manager. 
The mine said have number parallel veins 
porphyritic rock containing silver, mainly polybasite, 
gold, galena, pyrite, quartz and rhodonite. One an- 
timony vein was worked slight degree during the 
high price antimony. The miners receive per 
day, laborers $0.50, and women $0.30. Power supplied 
three hydro-electric plants. Whitcomb gasoline 
engine used inside the mine and steam engines the 
seven-mile narrow-gage line connecting mine and mill. 
The character the shipping ore may seen from Table 
The milling ore said run oz. silver per 
ton. 

About miles north Santa Lucia station the 
Mesozoic sandstones outcrop the Tacasa district. There 
are least three copper-bearing beds here, and the Lampa 
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Mining Co. working them small scale two 
points nearly mile apart. Between the Tacasa district 
and Santa Lucia this company has some small properties 
containing narrow silver veins porphyritic rocks and 
including the Pocomoro and Vizcachani mines, whose 
ores are listed Table The Lampa smeltery about 
one mile from Santa Lucia station the Limon Verde 
mine. This mine contains number silver veins 


Paleozoic limestone and produced high-grade ore the 


past, but now shut down. 

The Lampa smeltery developing coal-mining in- 
dustry Sumbay, following the example the Cerro 
Pasco Co. farther north. The coal outcrops 
hillside and has been attacked number places. 
poor anthracite containing much pyrite and 
having the following proximate analysis: Moisture and 
volatile matter, 10%; fixed carbon, 60%; ash, 30%. 
Were not for the fact that the volatile matter 
mainly sulphur and not hydrocarbons, the coal would 
not anthracite. 


THE BERENGUELA MINE THE LAMPA COMPANY 


The mine the Lampa Mining Co. the 
Berenguela, which has produced some two-thirds the 


COPPER-BEARING SANDSTONE, NEAR DESAGUADERO 


tonnage smelted the company during the past three 
This mine situated about five miles east 
Santa Lucia. There the Paleozoic limestone has been 
replaced manganese oxides and quartz over area 
about mile long 1000 ft. wide. This mineralized 
area extends from east west across range hills 
forming steep bluffs where reaches the valleys 
either side the range. the east end the property 
the manganese replacement has been smaller and that 
quartz greater than the west end, where the whole 
thousand feet black with manganese oxide. the 
east end there are alternating layers black and white 
replaced limestone, the color depending upon the quan- 
tity manganese. 

various parts this mineralized area are irregular 
workings from which ore running oz. silver and 1.5% 
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copper taken and shipped llama the smeltery 
Santa Lucia. few tons rich ore running 4000 oz. 
silver and 45% copper have been produced from nar- 
row stringers the low-grade workings. piece 
this ore analyzed for the writer gave the re- 
sults shown Table II. The silver appears as- 
sociated with the quartz rather than the manganese oxide, 
since black ores and white ores are equally rich. The 
black ore almost commercial manganese ore, may 
seen from the analyses made the smeltery. 


TABLE II. ANALYSES BERENGUELA ORES 
West End East End 
Black Ore, Black Ore, White Ore 

ete. (by difference)... 18.30 20.00 28.40 
100.00 100.00 


Copper stains are rare and when they occur usu- 
ally indicate good silver values. The stains generally 
consist the green basic sulphate, brochantite. 


Aymara Indian labor employed the 


ers receive $0.70 per day, laborers $0.50 $0.55, and 
women $0.20 $0.25. 


While takes several Indians 


MAP SHOWING CAMPS THE REGION LAKE TITICACA 


accomplish the work performed single man 
the United States, the wages are low that labor costs 
are much lower. Even lower costs are obtained con- 
tracting, which employed whenever practicable. 
dians are paid from 35c. per car 800 ore 
delivered the patio. Women receive 2c. per sack 
170 lb. for breaking the ore sacking size. 
are contracted for $1.50 per ft. advance. The 
total cost mining exclusive overhead charges 
estimated from $2.50 per ton. Llama freight 
the smeltery $1. 

Maravillas, the next station east Santa Lucia, 
the old mill the British Maravillas Syndicate, which 
many years ago tried unsuccessfully treat the ores 
the Berenguela mine amalgamation. little south 
the railroad are the Perseverancia lead-silver mine 
and the Recompensa copper-silver mine belonging 
Frederick Grundy, who produces small amounts ship- 
ping ore from them. Mr. Grundy also owns pyrite 


mine the same neighborhood, from which makes 
regular shipments the Lampa smeltery, which needs 
the pyrite for its sulphur content. 

the district about Puno, extending toward Santa 
Lucia the west and toward San Antonio Esqui- 
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lache the south, are many old Spanish mines. The 
Santa Teresa and Laycacota, are near town and were 
recently denounced Sr. Leopoldo Lostaunau. These 
were big silver producers the days the conquista- 
dores, but have not been reopened yet. Sr. Lostau- 
nau has, however, reopened one old mine the 
Antonio Esquilache district, which rechristened the 
Plenty, and has made number shipments from it. 
Similarly, Sr. has reopened the Inago- 
table mine, seven leagues from Puno and shipped several 
lots ore. With the exception the San Antonio 
Esquilache mine, however, the mine shown 
the map the only one the region which has produced 
regularly within recent years. This mine was equipped 
with little mill and smeltery and appears have been 
doing very well until the death its late owner, Sr. Gui- 
nassi, six years ago, whose heirs have let the plant 
ruin and have not attempted work the mine. 

The San Antonio Esquilache mine situated 
leagues southwest Puno, seen the map. 
recently exported about tons ore per month, con- 
taining 240 oz. silver and oz. gold, but now the 
shipments have ceased while ore-testing being con- 
ducted with experimental cyanide plant. The mine 
said have numerous parallel lodes porphyry aver- 
aging about three feet width and containing, besides 
the gold and silver, galena, sphalerite and very little 
gangue calcite with little quartz. 


District DESAGUADERO 


The Desaguadero River forms the boundary between 
Peru and Bolivia the south side Lake Titicaca, and 
the towns Desaguadero, Peru, and Desaguadero, Boli- 
via, face each other down the river little below its 
junction with the lake. The country rock here consists 
Tertiary sandstones with alternating red and white 
strata which present very peculiar appearance due 
folding and erosion. Certain the white sandstone 
strata are copper-bearing, the ore seeming closely 
associated with abundant plant remains. Fossil wood 
and leaves are part composed copper minerals, and 
the adjacent rock also mineralized. Near Desagua- 
dero, Peru, there are least six such copper-bearing 
beds close proximity, while some miles south there 
are two beds separated ft. barren strata. 

Attention has already been called the copper beds 
the Tacasa district north Santa Lucia and about 
125 miles northwest Desaguadero. Desaguadero 
the copper belt passes into Bolivia, and copper-bearing 
sandstones outcrop near Guaqui, miles east. Fifty 
miles the southeast the great Bolivian copper camp 
Corocoro, where the ore occurs the white strata 
red and white Mesozoic sandstones just the local- 
ities noted. Still farther the southeast, Chaca- 
rillas and Turco Bolivia, similar copper-bearing sand- 
stones are said occur. The distance from Tacasa 
Turco 240 miles, and quite probable that the 
copper belt extends beyond these places both northwest 
and southeast. 


California Magnesite purer than the Austrian, which car- 


ries iron, which means that better adapted 


paper, tiling and cement than refractory purposes, accord- 
ing the United States Geological Survey. One Napa County 
property, however, has product like the imported material. 
The Western Magnesite Co. states that mixing its prod- 
uct with 10% steel furnace slag, thereby adapting 
metallurgical use. 
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The Amorphous Silica Southern 


SYNOPSIS—Mining the silica deposits 
southern and grinding the product for the 
market was carried desultory sort way 
for number years. Within the last few years, 
notably since the beginning the European War, 
the industry has received tremendous impetus. 


The flat glaciated prarie the northern and central 
part Illinois underlain generally the Carbonifer- 
ous system rocks which contains the extensive coal 
seams the Middle West Coal Basin. going south 
through Jackson Williamson County, one passes the 
outcrops the principal seams, dipping north. 
roughly this same line the southern limit the glaciated 
surface passed. Immediately the topography changes. 
The flat prarie gives way the decidedly hilly and rough 
unglaciated surface found Union, Alexander and other 
southern counties the state. 

The principal silica deposits occur Union and Alex- 
ander Counties. Running north and south through these 


FIG. SHOWING LOCATION AMORPHOUS SILICA 
DEPOSITS SOUTHERN ILLINOIS 


counties and roughly paralleled the Mobile Ohio R.R. 
outcrop Devonian strata, comprising several hun- 
dred feet interbedded limestone, cherts and variously 
colored shales slates, mostly green brown. the chert 
division, known the Clear Creek (Upper 
Oriskany) cherts, and any thickness 250 ft., are 


*Assistant professor mining engineering, University 
Urbana, 


found the deposits amorphous silica. 
same strata quarried the famous road-making material, 
novaculite gravel. Fig. shows the situation several 
the more important silica mines and also the novacu- 
lite gravel pits. Some the more important silica-pro- 
ducing companies are: The Tamms Silica Co., Tamms, 
Bautz Co., Wolf Lake, Frost Silica 
Co., Jonesboro, and the Star Silica Co., Tamms, 

From commercial point view. the hard-chert, 
novaculite, section the Clear Creek chert should 
differentiated from the bands that contain the soft silica. 
The former comprises the great mass the strata and can 
quarried open-pit methods; the latter occurs thin 
bands and mined underground methods, then ground 
impalpable powder for uses the arts and in- 
dustries. 

The illustrations, Figs. and give idea the oc- 
currence and thickness the novaculite section the 
Clear Creek cherts and were taken the quarry 
gravel pit the Illinois Novaculite Paving Co., one mile 
north Tamms, Alexander County. this point the 
exposure about 150 ft. height, and from distance 
looks like marble mountain. The beds evidently have 
undergone long-continued surface alteration and dis- 
integration enough make feasible open-quarry opera- 
tions great scale and with the use minimum 
amount powder. The strata here are composed 
layers soft white reddish chert interbedded with 
layers very hard white chert several inches thick, which 
resemble the novaculite Arkansas. These very hard 
layers are, however, somewhat shattered vertical cleav- 
age and offer particular resistance when the whole 
height the quarry undermined gopher holing, 
broken down large blasts and then loaded into rail- 
road cars steam shovels. 

required, screening plant the quarry allows sev- 
eral sizes the material made, “pit run” may 
shipped. modern gravel washer and rock-crushing 
plant permit the preparation special sizes. Much 
the product, frequently amounting cars per day, 
shipped Mississippi and other Southern States, where 
used for making the famous hard white roads found 
there. The peculiar alternation hard and soft layers 
the cherts offers particular advantage for road making, 
the softer layers acting binding material, while the 
hard fragments novaculite take the wear under the 
traffic, besides furnishing dust that said re-cement. 

greater interest from the mining and milling point 
view are those layers the Clear Creek cherts which 
are composed soft pure white amorphous silica and 
which contain the mines noted Fig. One these 
beds illustrated Fig. which also shows typical 
entrance one the silica mines. The entire strata, 
above, below and the bed being mined, seem greatly 
altered and decomposed, but the original bedding planes 
are preserved remarkable degree. The beds are gen- 
erally horizontal, being the greatest dip noted. Fig. 
reveals pure white beds ft. thickness, inter- 
bedded with darker beds about the same material, 
usually red color and which themselves are value- 
less, product milled and sold must pure white 
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color. underground mining operation these red 
layers delimit the mineable height and frequently serve 
roof floor the workable deposit. Occasionally 
mining operations the red streaks appear unexpectedly 
interbedded with the white and stop mining operations 
that place. This called “running bad,” and the oc- 
some places the layers, which are red near the outcrop, 
are gray bluish color underground probably from 
the fact that the contained iron has not oxidized. 
view the seeming disintegrated nature the whole 
silica deposit, this rather remarkable feature. 

measured section one the mines showed, under 
roof: ft. white silica but harder than that 
lower down; in. red bluish gray silica; ft. 
silica, which was mined; ft. hard rock silica. 

What the origin these beds amorphous silica? 
Bulletin the Illinois State Geological Survey, 
page 185, statement made that “the origin and ex- 
tent the deposits very imperfectly known and de- 
mands thorough investigation.” From number 
samples the following partial analyses are given: 


No. 
205 95.14 2.38 
207 95.18 1.04 
210 97.20- 
95.78 1.80 


The contained moisture the freshly mined samples 
not given, but high and may reach 25%. The soft 
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stratification, but divided into irregular blocks 
variously inclined and curved seams joints, and capable 
being sawed into blocks ft. These character- 
istics are contrast those noted for the Illinois de- 
posits. Samples the tripoli seem coarser-grained, more 
regular and less velvety the feel than the silica. 
possible that the Illinois deposits are residual, repre- 
senting the insoluble portions greater thickness 
impure limestone. The even bedding and unoxidized 
blue-flint zones found underground would render doubt- 
ful this theory. 

Deposition the silica from thermal waters circulating 
along favorable channels parallel the bedding planes 
time when erosion had not exposed the deposit offers 
second possible means origin which does not seem 
strengthened examination. 

more probable origin that involving solution 
the amorphous silica during weathering the super- 
imposed strata and its subsequent redeposition 
placement original impure calcareous band. so, 
the redeposition has been complete, most analyses show 
above 95%, and said have analyzed high 
99.3 

All the mine openings are the steep sides hills 
that rise about 300 ft. above the valleys. From the out- 
crops the underground workings may penetrate several 
hundred feet into the hills. The method mining 


Fig. 


VIEWS QUARRY ILLINOIS NOVACULITE PAVING CO., TAMMS, ALEXANDER COUNTY, ILL. 


amorphous substance has cold, clammy feel, but not 
distinctly wet. Bulletin 18, Illinois State Geological 
Survey, page 37, mentions that the finely divided silica 
from southern reality finely divided quartz, 
with the bulk the material composed particles less 
than 0.01 mm., 0.0004 in., diameter. The only other 
deposits possible similar character known the writer 
have been described, are the so-called tripoli deposits 
near Seneca, Mo. (Bulletin 340, Geological Sur- 
vey, 429-37). 

While the SiO, analysis these deposits resembles the 
Illinois deposits, would appear that the nature the 
materials different. The methods mining, prepara- 
tion and many the uses are essentially different. The 
tripoli being massive with scarcely trace 


unique and may best described checkerboard 
square-work system. Passing underground, usually 
single entrance, the mine opens out into series paral- 
lel rooms driven about ft. wide, ft. high, and with 
about ft. pillar between. Every ft. along the 
rooms breakthroughs the same dimensions the rooms 
are made the pillars, thus giving the worked-out area 
the appearance checkerboard, with pillars ft. 
square and regular intervals supporting the roof. Oc- 
casionally irregular vertical seams filled with several 


‘inches soft white gouge interfere with the regularity 


the pillars, and support the roof properly, 
necessary keep these seams the pillars. Every pre- 


caution taken carefully arch the roof the rooms. 


and thus avoid the necessity using timber. 


. 
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For mine, the underground scene one unusual 
beauty. The main roads the mine are lighted with 
coal-oii wall lamps hanging from spikes that have been 
driven into the soft walls and reflecting the light the 
walls, pillars, roof and floor, all alabastine whiteness. 
added interest the presence mules and wagons 
underground, for the rooms are sufficient size allow 
the teams underground, drive directly the face 
and load with about two and half three tons mined 
silica. This hauled the grinding mills, often sev- 
eral miles distant. 

The drilling and blasting methods underground are 
simple. The workable deposit composed alternate 
harder and softer streaks each six eight inches 
wide. Selecting soft streak (called “lead”) near the cen- 
ter the face, the miner bores, with hand auger, 14-in. 
horizontal hole the depth ft. angle 60° 
the face the deposit. This loaded with stick 
60% dynamite, and the center wedge shot out; six 
other similar holes are put the same streak and shot, 
this way blowing down the center for the full width 
the face. Finally, three holes drilled lead near the 
top and three near the bottom the face are shot, which 
completes round. 

should remembered that spite being nearly 
pure silica, the rock not sand sandstone, and the 
soft walls, which look and feel not unlike layers 
hardened offer little resistance boring with 
auger. Occasionally hard lumps are encountered dril- 
ling, which case the miner has handy short churn 
drill with which break through the lump the hole. 
the upper holes, uses the churn drill over his 
shoulder after the manner casting spear. 

The mineral silica, shot down, varies size from 
12-in. lumps the fineness flour and contains con- 
siderable mechanically held and absorbed moisture, al- 
though only slightly moist the touch. The first 
gravel screen having mesh wire screen and set 
underground near the face. Many chunks not passing the 
screen first are broken with the flat pick and re- 
screened. Finally, about two-thirds the material, con- 
taining about 25% moisture, has passed the screen and 
ready loaded. The oversize, which contains 
20% moisture, the present time not treated, and 
either left the mines dumped just outside. The 
reason for this that the high percentage moisture 
causes clog the rock breakers which have been in- 
stalled the grinding mills. the near future this 
difficulty will overcome, there other reason why 
the coarse rock should not milled. 

The cost mining and loading, with labor $2.50 
per shift, probably from $1.50 per ton. Haulage 
the mills costs about 12c. per ton-mile. Often the 
mined silica is. sold the mills royalty basis. 
other cases small individual mine owners sell the material 
outright the grinding companies. 


GRINDING MILLING FoR THE MARKET 


Very fine grinding essential preparing the silica 
for the market. This may done either dry 
wet method. The dry-grinding tube mills have the dis- 
advantage producing dust, and the product may 
uneven size grade. The product from the wet-grind- 
ing mills “floated off” classified water, thus se- 
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curing even grade product and the carrying 
operations without the production dust. Two kinds 
grinding mills are use the different wet-grind- 
ing plants, the “chaser” mill and the common horizontal 
cylindrical tube pebble mill. The chaser mill consists 
single vertical cylindrical stone edge runner about 
four feet diameter, revolving about central vertical 
shaft means horizontal connection after the man- 
ner ordinary chilean mill. The grinding done 
under water between the revolving wheel and the bottom 
the pan, and when the silica fine enough floats away 
the overflow water. 

using tube mills, the 14-in. mesh undersize hauled 
from the mines fed with minimum water directly 
into the mills which have silex lining and use Newfound- 
land pebbles. The discharge from tube mill flows 
succession through series four shallow boxes, each 
about five feet square and two feet deep. these boxes 


FIG. ENTRANCE TO. WOLF LAKE SILICA MINE, UNION 
COUNTY, ILL. 


all the silica that has not been ground fine enough 
float stay suspended the slowly moving current 
water settles out. The settled material from the first 
three boxes shoveled out and returned the tube mill 
for further grinding. The silica settling the fourth 
box, although under 200-mesh size, still considered 
coarse, but dried and marketed “Settler” product, 
the coarsest and cheapest grade. 

The milk-colored overflow from this fourth box lifted 
jet into one end the final settling pan, 
which concrete and ft. wide, ft. deep and ft. 
long. The inside the bottom lined with steam pipes. 
The pan, starting empty, takes about hours fill with 
the settler overflow. After filling, the pan contents are 
allowed settle undisturbed for five hours; the silica 
suspension fine that settles slowly, even this 
still water; the clearest water siphoned from the pan 
and reused the tube mill; then live steam turned 
into the pipes the bottom the pan and the water 
evaporated after hours only crust in. deep 
dry silica remains the pan; this divided into three 
grades according fineness. course, the coarsest 


slimes settle the head end the pan, and grades the 
finest the extreme lower end. The material the 
head end called “Velvetine,” that the center “Silver 
Bond” and the finest the lower end “Gold Bond.” 
Any the pan products are fine that screening 
touch tests are useless determine fineness, although 
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expert can readily determine comparative fineness 
tasting. When touched the tongue, the silica feels 
not unlike velvet, and this test one that not un- 
commonly used. 

Each grade shoveled out the tank separately. 
account having been dried, they are somewhat caked, 
and are put through Nordyke Marmon buhr mill 
take out all lumps. Here Raymond dust collector sys- 
tem obviates dangers from breathing the dry powdered 
silica. Coming from the buhr mill, the material run 
into sacks holding 200 Ib. and ready for shipment 
the customer. 

Owing the power required for the tube mills and 
the large amount live steam used the drying, 
the grinding mills are situated near the railroad tracks 
that coal may available. The tube mills are ft. 
and grind eight tons crude rock per hours, although 
account the contained moisture, this makes but six 
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Bunker Hill Lead Works Ready 


SPECIAL CORRESPONDENCE 


The Bunker Hill Sullivan works Bradley, just 
below Kellogg, Idaho, rapidly being completed, the ex- 
pectation being that will blow about June 26, al- 
though order this quick work will necessary 
complete the construction. The bins are now prac- 
tically ready receive ore. The receiving-bin gates dis- 
charge upon conveyor belt the sampling mill leading 
the crushing rolls, samplers, ete.; reject returned 
any one number storage bins the same group 
the receiving bins. 

Crushed ore concentrates the storage bins can 
delivered the sampling-mill conveyor belt the 
roasting department, where there are now one Wedge 
lead-ore roasting furnace and three Dwight-Lloyd sinter- 
ers. understood that two more sinterers are 


= 


BUNKER HILL SULLIVAN LEAD WORKS NEARING COMPLETION KELLOGG, IDAHO 


This photograph was taken early June. The different structures are follows: (1) Sampling mill, (2) storage bins, (3) 
roaster building, (4) blast-furnace building, (5) lead-refining department, (6) baghouse and Cottrell precipitation plant rear, 


(7) main flue, (8) furnace-charge bins, (9) silver refinery 


tons product. Each tube mill takes bags peb- 
bles per week. 

The ground silica used wood filler, reinforcer 
lead and zine paints and inert material mixed 
paints and varnishes where replaces whiting and barytes. 
also used largely scouring soaps, the manu- 
facture metal polishes, both liquid and 
paste, and many cases takes the place pumice 
stone and rottenstone the metal and 
trades for rubbing and polishing purposes. 
chalks are made from 
products. This not usually recognized, since chalk 
popularly considered the best. 

said that addition 25% the finest grades 
ground silica zinc lead paints causes them wear 
longer and withstand exposure the weather without 
cracking peeling. the present time there con- 


siderable foreign demand for the pan-run grades for uses 
this kind. 


added and second Wedge roaster for The Dwight- 
Lloyds will discharge sinter into cars the track that 
runs over the receiving bins previously mentioned, and 
the sinter will delivered group furnace-charge 
bins where coke flux, sinter, ore, etc., will stored. 
There are three water-jacketed blast furnaces, each 
180 in. the tuyeres. The flue connection the blast 
furnaces below the feed floor, and single charge-car 
track runs over the long horizontal axis each furnace. 


There will two settlers each furnace. Matte will 


tapped into casting machine, while the lead will 
tapped into ladles and carried crane the end the 
building and dumped into the softening furnaces. These 
ladles are like those used for carrying matte modern 
copper smelteries, although smaller. Steel hoods will 
placed over settlers and other points where fumes 
will given off. Plans are being made Wallace and 
Kellogg for appropriate celebration the blowing 
the furnaces. 
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Phosphate Rock 


SEMPLE* 


acid ammonium molybdate led the substitu- 
tion the citrate method described, which proved 
equally reliable for phosphoric 
acid the material being handled. Details ap- 
plication are given, together with suggestions for 
the use fused quartz and alundum crucibles 
place platinum ware. 


This method for the determination phosphoric acid 
phosphate rock based upon the fact that solu- 
tion the material hydrochloric acid excess am- 
monia added and then sufficient quantity citric 
acid, the phosphates calcium, iron and aluminum thrown 
down the ammonia are redissolved the citric acid 
and ammoniacal solution obtained from which the 
phosphoric acid may precipitated the addition 
magnesia mixture pure magnesium-ammonium phos- 
phate. The procedure follows: Weigh out 0.5 
gram the material the rock contains 20% phos- 
acid more, proportionately larger amount 
the material contain less, and place porcelain 


centrated nitric acid and stir until all the material 
moistened and effervescence ceases, then add c.c. 
concentrated hydrochloric acid, stir, cover and place 
the hot plate boil gently. material contains solu- 
ble silicates, the boiling must continued dryness and 
the residue baked dehydrate the silica; then c.c. 
concentrated hydrochloric acid should added and the 
boiling again continued dryness and the baking repeat- 
ed. Finally take with concentrated hydrochlo- 
ric acid and boil for few minutes dissolve all soluble 
salts. the presence soluble silicates this treatment 
essential prevent silica from contaminating the 
magnesium-ammonium phosphate precipitate. Ordinarily, 
soluble silicates are not present phosphate rock and 
the boiling the acids need con- 
tinued only until the volume has been reduced c.c. 
effect complete solution the phosphates. 


MANIPULATION Hot 


Upon removing the casserole from the hot plate, turn 
about cause the hot acid run over the entire 
inner surface and dissolve any dried crusts, then immedi- 
ately add boiling water until the casserole nearly full, 
allow stand few moments until the residue subsides, 
then decant the bulk the solution upon filter paper, 
receiving the filtrate 300-c.c. beaker. Add c.c. 
concentrated hydrochloric acid the insoluble matter 
the casserole, again fill with boiling-hot water, and 
pour upon the filter, washing all the residue out the 
casserole with jet hot water. Wash the insoluble 
matter the filter with boiling water until the total 
bulk the filtrate from 175 200 the fil- 
trate add ammonia little time with constant stir- 
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ring until the gelatinous precipitate lime, iron and 
alumina phosphates begins form; then add c.c. 
0.90-sp.gr. ammonia and stir well. 

Now add saturated solution acid and 
stir for two minutes. all the precipitated phosphates 
are not redissolved, add little more acid, drop 
drop and with constant stirring, until the solution 
perfectly clear. Add magnesia mixture, stirring 
until precipitate begins form. Under the conditions 
herein outlined have found that the precipitate invari- 
ably begins form two minutes even warm solu- 
tions and often complete hours, but advisable 
let stand least three hours, and even then 
well keep the filtrate for hours make sure that 
the precipitation has been complete. 


HANDLING AFTER PRECIPITATION 

After standing until precipitation complete, the 
supernatant solution decanted from the precipitate that 
has settled the bottom the beaker through filter 
paper, much possible precipitate being re- 
tained the beaker. When but has been 
decanted off, add c.c. washing solution, made 
one part strong ammonia two parts water and 
containing grams ammonium nitrate per liter, 
the precipitate. Agitate, allow settle, and decant off the 
clear solution. Now wash the filter well with washing 
mixture and then wash all the precipitate from the beaker 
into the filter and wash twice with washing solution. 
Some precipitate will adhere the sides the beaker 
and must removed rubber. use stirring rod 
made glass tubing sealed each end and over 
which piece tightly fitting rubber tubing drawn 
for its full length. This “rubber” preferable the 
usual “policeman” with bit tubing only one end 
the rod. Having washed all the precipitate into the 
filter, remove from the funnel, place crucible, dry, 
ignite and weigh The result, multiplied 
0.6376 gives the weight 

The magnesia mixture made follows: Dissolve 110 
grams crystallized magnesium chloride water and 
filter. Dissolve 280 grams ammonium chloride wa- 
ter, add little bromine water, slight excess ammonia, 


filter. Add this solution the solution mag- 


nesium chloride and add c.c. strong ammonia 
water, enough impart decided odor, then dilute 
liters. 

customary the phosphate-mining regions the 
Southern States weigh out much larger quantity 
material than have mentioned, even much 
grams, which treated with acids and filtered, the 
filtrate being received 250-c.c. standard flask. After 
diluting the mark and mixing thoroughly, aliquot 
part drawn out with pipette and the determination 
made with this fraction. have found advantage 
this procedure. 

The method herein described checks with the custom- 
ary molybdate method, shown the accompanying 
table, which the determinations the molybdate 
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method were made chemist with long practice the 
analysis phosphate rock for export. The advantage 
the citrate over the molybdate method that there are 
fewer filtrations, and the two that are necessary are 
quick-running and the residues easily washed. usually 
run ten samples group, and the time required from 
starting weigh out until ready for the addition 
magnesia mixture one hour and half. Four samples 
may run together one hour. further advantage 
that approximate results may obtained the time 
adding the citric acid, the amount acid 
required proportional the amount phosphoric acid 
present. Instead using saturated solution citric 
acid, solution half this strength made and 
standardized against sample, the 
tent which known. After adding the ammonia, the 
citric acid run slowly from burette, finally drop 
drop the solution clears until the last leaves 
the solution perfectly clear. The solution must stirred 
vigorously and toward the end the stirring should 
continued for minute between each addition. The end- 
point the perfect clearing the solution the last 
the precipitate redissolved. The analysis should 
continued thereon precipitation with magnesia mixture, 
because the results obtained from measuring the amount 
citric acid required are not close. The end-point ob- 
scure, and diluted solutions citric acid not keep 
their strength. Results this stage will, however, check 
within those obtained later. running mine 
samples often preferable get approximate re- 
sult quickly rather than wait for accurate figures. 


COMPARISON RESULTS MOLYBDATE AND 
CITRATE METHODS 


Molybdate Method Citrate Method 


26. 26.24 
24.03 
23. 23.31 
24.51 
24. 


developed this citrate method because for long time 
was impossible obtain either molybdic acid am- 
monium molybdate. first used the method for the 
determination phosphoric acid limestone given 
Low’s “Technical Methods Ore Analysis,” where the 
phosphoric acid precipitated from the hydrochloric-acid 
solution, which chloride has been added sup- 
ply enough iron combine with all the acid 
present, the addition ammonia which throws down 
precipitate ferric phosphate and the excess iron 
hydroxide. acid then added quantity suffi- 
cient give decided acid reaction and the solution 
boiled redissolve the hydroxide. The ferric phosphate 
not redissolved, but filtered out, redissolved little 
hydrochloric acid, and the phosphate again precipitated 
the same manner. The second precipitate filtered 
out, dissolved little hydrochloric acid, acid 
then added prevent the precipitation the iron, and 
then the solution made strongly ammoniacal and mag- 
nesia mixture added precipitate the phosphoric acid 
phosphate. The precipitate 
phosphate bulky, filters very slowly and diffi- 
cult wash, making the method tedious and requiring 
much time. first regarded the modification made 
Low’s method slop method suitable for mine sam- 
ples only, which very accurate results were not 
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much desired quickness getting them. Later, 
opportunity arose run samples Low’s, the citrate, 
and the molybdate method comparison, developed 
that the three methods checked closely the material 
was analyzing that for long time since have used 
only the citrate method, and results have always 
checked with those obtained umpire analyses. 

have been using substitutes for platinum crucibles 
for phosphate work and find that both vitreosil (fused 
quartz) and alundum are quite satisfactory. 
Phosphate work and gasoline blast-lamps are particularly 
hard platinum. takes more time burn off the 
filter papers when using these crucibles over blast lamps 
than platinum, but case the laboratory equipped with 
muffle furnace the difference time not conse- 
quence; and present prices for platinum one may in- 
stall gasoline-fired muffle furnace end burn dozen 
more filters time for the price two platinum 
crucibles. One disadvantage the quartz alundum 
crucibles compared with platinum that they are not 
convenient for weighing the precipitate the crucible, 
and taring the crucible. 

making complete analysis phosphate rock spe- 
cial methods are required for the determination total 
lime. The method use follows: 0.5° gram 
material treated casserole with nitric and hydro- 
acids given for the solution the material for 
the determination acid. The acid en- 
tirely boiled off and the residue dehydrated. 
acid then added and the casserole again heated until 
the contents are dry. Finally add concentrated 
hydrochloric acid, boil, add boiling water, filter, 
and wash. Iron cannot separated from the filtrate 
the addition ammonia, calcium phosphate will 
thrown down. Therefore add ammonia until pre- 
cipitate begins appear, then add hydrochloric acid drop 
drop until the filtrate clear again. Add hydro- 
chloric acid excess, heat boiling and add grams 
oxalic acid crystals and, when dissolved, c.c. 
boiling saturated solution ammonium oxalate. Boil 
minutes, filter, wash with boiling water until all ox- 
alates are removed, then ignite and weigh CaO 
dissolve sulphuric acid and titrate with standard per- 
manganate. The free oxalic acid keeps the iron solu- 
tion. Low results would obtained one attempted 
precipitate calcium oxalate ammoniacal solution. 

Boring for Potash Texas 


Despite some delays getting supplies, boring 
progressing rapidly the prospect well which being 
put down the United States Geological Survey 
Cliffside, Texas, where geological conditions are favor- 
able the occurrence potash. The drill now past 
the 1300-ft. level and sinking proceeding the rate 
ft. daily. The great salt series has been encoun- 
tered. The analytical work considerably behind the 
drill. For this reason the content the core has not 
been determined since the horizon which potash may 
present has been entered. 

addition those from its own well, the Geological 
Survey examining the cores coming from twelve other 
wells the same vicinity. The chemist, who 


stationed the well, visits the other properties 
regular intervals. 
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Ore-Testing Laboratory 


Cart 


SYNOPSIS—A testing laboratory was designed, 
built and equipped, care being given study 
the best methods for facilitating work. Apparatus 
was planned provide means for solving all the 
problems ore treatment. 


number years ago was called upon make some 
tests determine feasible milling process for the silver 
sulphide ores Butte providing economical recovery 
gold and silver. Under the direction John Roth- 
well and myself, laboratory was equipped with small 
machines, described here, and the equipment was 
arranged that possible test any ores requiring 
concentration and fine grinding cyanidation. After fin- 
ishing number tests the Butte ores, this equip- 
ment was used connection with great many ores 
from all over the western part the United States. 
view its elasticity and general adaptability descrip- 
tion the apparatus may interest those who 
contemplate preliminary testing small scale. 

flow sheet given Fig. showing the arrange- 
ment used test the silver sulphide ores from the Ophir 
mine the Butte Central Copper Co., now the Butte 
Detroit Copper Co. this case the ore was first crushed 
large steel plate about in. cubes. About 100 
lb. the ore was taken tested. 


LABORATORY EQUIPMENT 


The small coffee-mill was used crush the ore for 
coarse concentration gold pan, which good results 
were obtained. The pulp was then dewatered decanta- 
tion and the coarse pan tailings loaded the ore bin 
whence, trip feeder worked from the periphery the 
conical mill, was fed through chute the latter. 
small amount water was added the feed facilitate 
grinding. The feed and discharge necks the tube mill 
were placed sliding wooden bearings that the mill 
could sloped discharge any fineness pulp from 
100- 200-mesh. This discharge was fed the sta- 
tionary canvas table where dressing water was added. The 
table was set sliding frame could sloped 
any pitch desired. The tailings from the table entered 
the filter tub where they were allowed settle, the super- 
natant liquid then being decanted until the pulp was 
the desired consistence. The filter leaf was then im- 
mersed and the pump started. About in. vacuum 
was indicated the gage, and this arrangement any 
time-cycle filtration could adopted. The pulp was 
usually drawn down 18% moisture, which was either 
considered when charging the cyanide tanks replaced 
cyanide solution. 

The pulp was then charged into one the agitators, 
lime and cyanide solution added, and the mass set agi- 
tation. Afterward the pulp was put into filter tub, 
thickened and then filtered, the decanted solution being 
added the filtrate from the vacuum tank and the whole 
solution being precipitated the jar shown Fig. 

From the foregoing outline will seen that this 
flow sheet was very elastic and could arranged suit 
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the will the operator time, arrangement, in- 
tensity, 

The coffee-mill crusher used stock machine manu- 
factured the Colorado Iron Works company and driven 
individual motor. has double discharge which 
saves one step the quartering the ore. Ore can 
fed into this machine and crushed any 
mesh 80. 

The gold-pan used was simple miner’s pan. was 
our object obtain very clean concentrates, and re- 
move sulphides detrimental subsequent cyanidation. 
About five pounds ore could handled one panning, 
and from the tests made good idea could obtained 
what could accomplished sand tables the mill, 
excepting, course, the matter slope table, feed, 
and dressing waters, etc. determine these points 
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FIG. FLOW SHEET ORE-TESTING LABORATORY 


would necessary have laboratory table fashioned 
after the type the larger mill unit and working under 
continuous feed. 

The ore bin was constructed 1-in. boards and was 
made fairly water-tight. The feeder was kind laun- 
der under the mouth the ore bin. one end 
this launder was pusher operated through lever and 
trip the periphery the conical mill. This feed 
could regulated shortening lengthening the 
levers arrange the desired amount feed. the 
other end the feed launder was pipe screwed into 
disk. This disk was stationary and was planed 
fit snugly over the revolving end the conical mill. 
The latter arrangement furnished satisfactory method 
feeding. 

The conical mill used shown Fig. was 
constructed No. iron, with cast-iron liners in. 
thick. Where the two cones the mill meet, the iron 
flanged and the flanges coupled with bolts. rubber gas- 
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ket made this joint water-tight. liners were riveted 
the shell, lampwicking being put around the rivet heads 
the inside the mill. wooden casing was put 
the space the left the flange. This was in. thick 
and rounded and was bolted the flange and used 
the driven pulley when operating. This pulley was in. 
wide and was driven lineshaft which was turn 
driven motor. The mill was charged with 
either flint pebbles steel balls. found the most 
efficient crushing steel short cylinder with tapered 
ends. This shape gave great grinding surface and did 
not tumble the mill, but kept horizontal axis. 
never investigated this phenomenon any great extent, 
but might offer field for research. found that 
these cylinders wore taper similar the shape 
the mill. this stage they did their most efficient 
grinding, the wear being uniform the tip and sides 
the cone. Such phenomenon may occur only 
conical mill. have never had occasion try 
the cylindrical ball mill, but have said, might 
well worthy investigation. 

The stationary canvas two-compartment table shown 
Fig. was made entirely wood, the compart- 
ments being separated 2-in. strip. Coarse-meshed 
canvas was tacked the 8-in. spaces. placing this 
table adjustable stand, any desired slope could 
obtained. The ore was fed into the compartments 
(Fig. and dressing water was added from the low- 
pressure water tank (see Fig. 1). good slime concen- 
tration could effected this table material running 
fine 200-mesh. After the ore was passed over the 
table, small hose was used wash off the tailings into 
tub placed the discharge. (Fig. are shown 
the slots over which the canvas was lapped, which could 
removed wash the concentrates from the can- 
vas means strong stream water, and bucket 
was placed under the openings catch these con- 
centrates. 

The filter leaf was constructed piece 2-in. plank 
and was sawed ft. square. piece coarse-mesh iron 
screen was nailed top this board, then piece 
burlap, and top this piece fine-mesh canvas. 
Wooden strips were then nailed around the edges the 
boards keep the cloths tight. The filter was bored 
the center admit pipe nipple. This nipple 
was attached hose which led connection with the 
vacuum tank. 

The vacuum tank was piece 5-in. pipe capped 
both ends, the top cap being bored admit the pipe from 
the suction pump, and the bottom cap was bored make 
outlet for the solution water. The connection be- 
tween the filter and the air-release pipes was screwed 
directly into holes bored into the upper part the pipe. 
did not use vacuum and air pressure the same 
time. The suction was obtained through the valves 
this vacuum tank when using the pump air com- 
pressor. 

The pump was small home-made affair containing 
two cylinders. obtained much pressure 
from it, and gave all the air needed for laboratory work. 
was driven from the conical-mill lineshaft. The air 
receiver was common water boiler, used kitchens. 

The agitator shown Fig. This tank was de- 
veloped use the counter-current agitation system de- 
scribed John Rothwell the July and September, 
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1911, issues Metallurgical and Chemical Engineering, 
under the headings “Continuous Cyanide Treatment 
Gold and Silver Ores” and “Counter-Current and 
Continuous Agitation” respectively. This agitation sys- 
tem consists merely working the solution counter 
the flow the ore. the prevailing continuous-agitation 
practice, the ore becomes poorer the solution becomes 
richer and the ores passes from one agitator the other 
without the addition the fresh solution necessary 
with certain classes ore. Without dilution, the solu- 
tion passing the filters will rich dissolved metals. 
means the Rothwell system the ore gets poorer 
constantly meeting freshened solutions which are low 
dissolved metals. When the pulp reaches the last 
agitator, most the dissolvable metals are extracted. 
The counter-current feed, consisting barren solution, 


End 


FIG. THE CONICAL MILL. FIG. THE CANVAS TABLE 


starts the last tank, hence the feed filter ideal 


far dissolved metal the solution concerned, and 
the mechanical dissolved metal loss filtering 
minimum. 

order carry this counter-current replacing sys- 
tem, necessary obtain clear solution the agi- 
tator. Fig. the pulp agitated through the central 
tube and discharged the top. This central tube can 
made any desired length. The discharged pulp from 
splashed the space protected the sheet-iron 
truncated cone shown the sketch. The pulp then 
travels down the space and again led into the central 
tube and lifted the air current supplied Dur- 
ing this operation the space contains clear solution, 
which overflows into the launder and ready for 
return the preceding tank. The depth the clear 
solution can regulated raising lowering the 
truncated cone. 

The central tube may held place either con- 
necting means piece flat steel the side 
the tank fastening the supporting flat steel 
plank running beside the agitator. either case the 
flat steel supporting band should constructed that 
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possible slide the central tube down. The 
tank may fastened the wall brackets. The trun- 
cated cone can hung string strip wood 
above the tank that this cone may raised lowered. 
desired test the simple charge system 
agitation, this truncated cone may removed entirely 
and the overflow launder may filled with some kind 
removable filler. 

Fig. showing the laboratory arrangement for 
using the counter-current method, the truncated cone has 
been omitted for the sake clearness. will noted 
that each tank placed lower level than the one 
preceding it. certain proportion the pulp from No. 
tank was cut vane over No. tank, and the same 
step took place from No. No. and from No. 
No. This pulp entered each tank the space (Fig. 
4). The barren solution was fed into tank No. (Fig. 
this same space. The overflow solution from the laun- 
der tank No. was lifted back the space (Fig. 
air-lift arrangement. This arrangement was 
until the overflow solution from No. tank 
was returned No. The overflow from tank No. 
was precipitated the jars shown Fig. The pulp 
from tank No. was filtered, and the resultant filtrate 
could either precipitated used counter-current 
feed. The agitators could arranged for receiving air 
either through the bottom through the top. 

Besides the equipment described, copper flasks 
with flaring mouths were used run bottle tests. There 


-has been much discussion the practical knowledge 


obtained from bottle tests cyanidation with reference 
the practice charging bottle and using hand-shak- 
ing means agitation. Some engineers claim that 
making such tests are loss time, while others claim 
that economical extraction cannot made bottle 
test commercial extraction impossible. believe 
materially qualifying both these claims, especially test- 
ing silver sulphide ores. some ores the same extrac- 
tion may made the bottles actual practice, with 
probably the same amount consumed chemicals, while 
with other ores this impossible, especially when air 
not introduced and the solution becomes foul before pos- 
sible extraction completed. the latter case, air 
were introduced might clean the solution its foul- 
ness. However, not practicable introduce air into 
these small tests, there tendency evaporate the 
solution. both claims for the bottle tests the time 
factor cannot accurately determined. 

The bottle tests may for comparative work; 
that is, for judging the cyanide strengths, dilution, 
amounts lime other reagents that give the best re- 
sults. great deal easier determine these factors 
bottle tests small quantities ores than larger 
cuantities regular agitation apparatus. this way 
the bottle tests may valuable time and material 
caver before resorting larger tests. 

Advantages Bulk 


Why not away with the cement sack when 
Cotton, paper and burlap are scarce and high-priced. 
Sacked cement largely habit. stopped using 
barrels because sacks seemed more convenient. But 
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hundreds thousands barrels cement has been 
shipped bulk and where handling this form prac- 
ticable, more convenient and also cheaper. The cost 
sack cement includes that the sack. large 
jobs money tied sacks represents money that might 
better working capital. Sacks can, however, 
redeemed taken care of. But efforts wrong 
times because workmen misuse appropriate sacks 
for their personal use. 

Objections the use bulk cement fail before the 
testimony those who have used large quantities. 
longer experiment. Where cement used 
directly from the car rate bbl. day more, 
bulk cement permits saving from five ten cents 
per barrel. Five cents barrel means saving $10 
the average carload. Emptying, shaking, counting, 
sorting, bundling and shipping sacks done away with. 
This has often increased the efficiency the construction 
gang about 10% the amount concrete mixed and 
placed. 

Cement bulk not likely suffer much damage 
transit sacked cement. leaky car injures 
the former less than the latter, when the sacks well 
the cement are damaged. Bulk cement does away 
with freight charges returned sacks and the clerical 
work keeping track them-until redeemed. 

special equipment needed handle bulk cement. 
The wheelbarrow that good enough measure aggre- 
gates can also used measure cement. dust 
comes from handling because there are sacks 
shaken. 

many jobs storage facilities for bulk cement are 
unnecessary. both practical and convenient use 
directly from the car needed. storage re- 
quired, tight water-proof bins, preferably the over- 
head type, should used. Bulk cement particularly 
adapted the requirements concrete products plants. 


Carbon Monoxide Poisoning 


The Bureau Mines has issued report carbon 
monoxide poisoning the steel industry. Attention 
given primarily the danger chronic poisoning 
caused daily exposure employees small quantities 
this gas over extended period time, rather than 
that acute poisoning, “gassing.” The latter 
rarely occurs except where the atmosphere suddenly 
and grossly polluted with gas because breakdown 
faulty operation machinery. The continued pres- 
ence little this gas, though insufficient cause 
acute symptoms, will nevertheless finally bring about 
the total partial incapacitation the worker. 

The rapid changes the steel industry have caused 
increasing manufacture carbon monoxide either 
product byproduct. Gas from blast furnaces 
that was formerly wasted now collected and utilized 
produce power. The gas engine has gradually sup- 
planted the steam engine. The increasing use gas 
openhearth furnaces has led its extensive manu- 
facture gas producers. New processes manufacture 
offer other possibilities carbon monoxide poisoning. 
The large demand for refractory materials for steel 
plants has brought about the preparation dolomite. 
all these the danger the employee, though insidi- 
ous, 
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Platinum Deposits the World* 


Platinum necessary metal many industries 
closely connected with war. The known supply the 
metal limited; possibly 5,000,000 has been pro- 
duced the world date. based the 
official figures production from Russia since 1843, 
which are taken 25% low, and the assumption that 
has supplied 95% the world’s output, indicate 
that the total quantity crude placer platinum produced 
the world since 1843 has been less than 4,632,000 
Troy oz., about 109 short tons. Platinum here 
taken include not only the single metal, but all the 
metals the platinum group—palladium, iridium, 
rhodium, ruthenium and osmium. 

The United States alone apparently uses the neigh- 
borhood 65,000 oz. fine platinum year, which 
approximately 50% used jewelry. this connection 
interesting note that 1915 about 44,000 oz. 
platinum was use the contact process for the 
manufacture sulphuric acid the United States, and 
seems reasonable assume that contact plants the 
world have least 500,000 The quantity platinum 
chemical and physical equipment the world can not 
readily ascertained, but estimate may hazarded 
1,000,000 oz. devices may have used half 
that quantity, but seems probable that platinum now 
use that industry not large, say 250,000 oz. 
The jewelry industry has probably consumed least 
1,000,000 oz. and the dental industry about 1,000,000 oz. 
Minor uses and hoarded platinum will account for the 
remainder the probable supply derived from the known 
placer deposits. 


PLATINUM 


With the exception little platinum and allied 
metals obtained refiners copper and nickel mattes 
and gold bullion, the origin which not further dis- 
cussed this paper, all the platinum the world has 
come from placer deposits. Attempts trace platinum 
its source have proved successful, particularly 
Russia, Spain and Canada, but none the deposits 
platinum the mother rocks has been found com- 
mercial grade under normal conditions. should 
mentioned that primary deposit Russia reported 
under development the present time, owing the re- 
markably high prices platinum. 

The mother rocks platinum are basic igneous rocks, 
peridotite, pyroxenites and dunites. The peridotites and 
pyroxenites are dark gray black, heavy rocks composed 
silicates, pyroxene, augite and hornblende, and olivine, 
plagioclase feldspar, chromite, ilmenite and magnetite. 
Dunites are composed principally olivine with some 
chromite. There every gradation between these types 
rocks and the less basic rocks. characteristic the 
rocks their tendency alter serpentine, soft 
greasy olive-green black color that 
once seen readily remembered. 

The placer deposits containing platinum are all, far 
known, the vicinity areas rocks the type 
described, and would seem that any search for new 
deposits platiniferous gravels the first step the 


*An article James Hill, Geological Survey, pub- 
“Commerce Washington, C., Apr. 23, 
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search for outcrops peridotite, pyroxenite and dunite. 
When areas these rocks have been found, the gravels 
the streams rising them should washed ascer- 
tain platinum present. The heavy concentrates 
found gravels carrying platinum are usually rich 
chromite and olivine. The character the rock particles 
often gives clue the source from which the gravels 
were derived. 

Platinum not known all countries the world, 
but that all the deposits this valuable metal are known 
hardly possible. fact, platiniferous deposits 
southern Spain have been discovered recently geolo- 
gist working the assumption that the place look 
for platinum was areas basic rocks similar the 
typical Russian rocks. Systematic search, based simi- 
lar assumption, all countries may lead the discovery 
new deposits platiniferous gravels economic 
importance, but note warning should sounded. 
Russia such systematic work has been progress for 
number years, and while new deposits have been 
found, they are not numerous nor rich the hope 
the explorers anticipated. 


AND COLOMBIAN DEPOSITS 


The Russian platiniferous gravels are situated along 
belt discontinuous elliptical outcrops 
igneous rocks, which are exposed near the summit the 
Urals, particularly the west side the mountains, 
that are larger and more continuous the north and 
central Urals than farther south. The concentration 
platinum the gravels the result very long period 
weathering and erosion, and the richer gravels have 
probably been reconcentrated. That is, the originally 
deposited gravels have been worked over and over 
streams and their platinum content concentrated 
small bulk gravel. The deposits most extensively 
worked are the South Verkhoturshi, Perm, North 
Verkhoturshi and Cherdinak districts, though several 
outlying deposits are known. 

Colombia, South America, the second largest pro- 
ducer platinum the world. The principal deposits 
are reconcentrated stream placers the headwaters 
the San Juan River, which enters the Ocean 
North Buenaventura. Platinum known exist 
the upper Atrato River, which flows north, entering 
the Caribbean Sea through the Gulf Darien. Gold 
associated with platinum all the streams, but 
reported more abundant the Atrato drainage 
than the San Juan. Little known concerning the 
geology this part the west slope the Andes and 
coast region Colombia, and scientifically con- 
ducted exploration this region would appear well 
worth the careful consideration capital. reported 
very recently that the Colombian government, recognizing 
the need detailed work, has planned for scientific 
study the mineral resources the country. 
American-controlled company operating one dredge 
the Condoto River and will shortly install second boat. 
Two other small dredges are reported operation 
the district, but there are large areas practically 
virgin ground which appear worthy careful 
prospecting. 

Minas Geraes, Brazil, platinum has been known for 
some time the gold washings the Rio Velhas, 


apparently the supply not large. Platinum also 


: 
q 
q 
: 
q 
4 


1146 MINING JOURNAL 


reported present the veins Gorgo Seco and 
also some the itabirite Minas. study these 
occurrences might profitable, though believed that 
the studies these occurrences already made would have 
led development any considerable bodies platini- 


material had been found, that the lack de- 


velopment indicates nothing favorable. 

Platinum known exist streams southeast 
Borneo, which rise the Bobaris Mountains, which are 
composed schists and gneisses that have been intruded 
basic igneous rocks. litle scientific prospecting 
has been done this region, but there appears 
chance for more detailed work profitable. 

Platinum has been recognized several the Austra- 
lian provinces, notably New South Wales, Queensland 
and Tasmania. the east-coast beaches, near the 
boundary between New South Wales and Queensland, 
platinum occurs with gold, tinstone and monazite, but 
very fine state subdivision. The problem saving 
the valuable materials technologic and appears not 
have been satisfactorily solved the present time 
account this and other difficulties. 

the Fifield and Platina districts east-central New 
South Wales platinum has been won from buried gravel 
channel, the richer parts which, according the re- 
ports the government geologists, appear nearly 
worked out. Great difficulties were encountered secur- 
ing adequate supply water for washing, and the 
low-grade gravels have not been worked. 

northwestern Tasmania, miles west Waratah, 
platinum has been obtained from the gravels Nineteen 
Mile Creek and other tributaries Savage River, and 
was reported that the source the platinum has been 
located serpentinized basic rocks. 

Within the last year scientific geological exploration 
the Sierra Ronda Mountains southern Spain 
resulted the discovery platiniferous gravel deposits, 
which may prove economic importance. The results 
this exploration show conclusively what can done 
systematic geological search for this essential mineral. 


Work UNITED STATES GEOLOGICAL SURVEY 


North America platinum known exist the 
gravels number streams the western mountains, 
both Canada and the United States. The known 
Canadian occurrences are principally the Tulameen 
district, not far north Oroville, Wash. the United 
States the production placer platinum has been limited 
streams rising the belt serpentine rocks central 
California and from the serpentine areas Siskiyou and 
Trinity Counties, the northwestern part the state, 
which continues northeast into Curry, Josephine and 
Jackson Counties, southwestern Oregon. Platinum 
has also been recognized the gravels streams rising 
the Blue Mountains eastern Oregon and various 
places the Cascade Mountains central Washington. 
The United States Geological Survey has already made 
plans for immediate survey all possible areas 
the Western States, with view developing both the 
well-known and new localities. 

Quite recently platinum has been found certain 
widely scattered stream placers Alaska, and plans have 
been made for study the subject that territory 
geologists the Survey. probable that the study 
will lead important knowledge the deposits. 
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Raw Materials for Sulphuric Acid 
WASHINGTON CORRESPONDENCE 


Spanish pyrites formed 40% the raw material used 
sulphuric-acid making the United States 1916, 
when 1,100,000 long tons was used. With the decrease 
ocean tonnage available for transporting this material, 
the acid manufacturers are facing the necessity find- 
ing substitute. This problem has also been taken 

There are three ways which the shortage imported 
pyrites can offset; namely, using domestic sulphur, 
the increased production sulphuric acid 
and the development new deposits pyrites related 
sulphides such marcasite and pyrrhotite. 

draw upon the sulphur deposits Louisiana and 
Texas, the only large domestic sources, annual 
extent equal the sulphur content the pyrites im- 
ported from Spain last year, which was least 500,000 
long tons, would probably serious drain upon them. 

Increase acid production smelteries could ac- 
complished only improvements methods in- 
creased equipment, except such existing acid plants 
might producing less than full capacity. Changes 
this sort would take time, nine months being the 
shortest period which increased production could 
obtained. 

New deposits available iron sulphides could made 
productive only after the delay the development period. 
Further, plant designed roast pyrites might experi- 
ence difficulties pyrrhotite were substituted. This 
sulphide, which contains less sulphur than pyrites, 
being experimented with. 

Efforts are being made the Government encour- 
age the production domestic pyrites the belief that 
the war will such duration that this supply wiil 
needed even takes year make available. 
hoped that the domestic ores may find permanent 
market. Deposits developed distance from the sea- 
board believed, will able compete with the 
Spanish pyrites after the restoration normal shipping 
conditions. 

There increasing tendency use the residue, 
after roasting, for iron ore. Roasting processes have 
been perfected that practically all the sulphur can 
removed. leaves the residue suitable for iron 


ore. Formerly, was unprofitable handle the resi- 


due after its passage through the acid plant. 

Attention being paid the sulphur-bearing coals. 
Mine operators are being requested save the coal re- 
jected because its sulphur content. thought 
that here lies opportunity increase the sulphur 
supply materially. With all these endeavors increase 
the domestic supply pyrites, the need keeping 
return voyage whenever practicable. 

Origin Silver Ores Cobalt, Ont., are described 
nomic Geology” for April-May, 1917, Edson Baston, who 
states that chemical actions which are known take place 
acidic sulphate solutions carrying silver and iron are 
brought contact with the minerals characteristic the 
Cobalt ores, appear adequate explain all the replacement 
phenomena the ores excepting the replacement veinlets 
native silver the ferruginous calcite. Genesis the ores 
the district ascribed downward enrichment, 
formulas and reactions being given substantiate the state- 
ments made. 
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Equivalent Cost Coal and Oil Fuel’ 


SYNOPSIS—Besides showing chart assist 
quickly determining the equivalent cost coal and 
oil fuel, the author considers some the advant- 
ages 


the present day high prices all grades 
coal, the power-plant manager naturally turns the 
possibilities offered fuel oil his efforts keep down 
the cost operation. The problem substituting fuel 
oil for coal longer one engineering difficulties, 


usually true that considerably higher price 
paid per million for heat from oil than from 
coal, still keeping the total cost power production 
the same. 

Some the offsets higher cost oil fuel 
per are follows: (a) Increased efficiency 
furnace and boiler; (b) reduced expense boiler-room 
labor; elimination cost ash removal; (d) 
facility handling and storing; (e) smaller expense for 
upkeep (f) more control; (g) increased capac- 
(h) usually less smoke. The actual monetary 


HEAT VALUE OIL 


20000 

Dollars 


COST COAL PER LONG TON 


CHART DETERMINE RELATIVE COST COAL AND OIL FUEL 


but rather one relative expense, all phases the power 
problem being considered. were true that equal 
costs per million B.t.u. from coal and from oil meant 
equal operating costs, the problem would indeed 
simple. brief calculation involving heating values and 
costs per pound would settle the whole question. The 
difficulty the problem arises from the fact that, owing 
incidental economies peculiar the use oil fuel, 
million B.t.u. from the latter equivalent con- 
siderably more than million B.t.u. from coal the 
matter power generation. other words, will 


*See also “Oil Fuel New England,” “Power,” Dec. 19, 1916. 


department engineering, Rhode Island State Col- 
lege, Kingston, 


significance these advantages will vary widely with 
the character and location the plant. 

Regarding efficiency furnace and boiler, 
noted that since possible burn oil completely 
with very much less excess air than necessary with 
coal, the weight chimney gas per thousand B.t.u. 
developed smaller than with This means higher 
furnace temperature, more effective action the heating 
surfaces and smaller percentage loss the stack. 
Gains from this source and from freedom from the loss 
fuel through grates, etc., amount appreciable 
saving under test conditions. the advantages 


restricting the air supply are made the most of, 
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long and deep furnaces, allowing ample combustion space, 
are necessary. Since very little draft required burn 
oil, tall stacks, designed for the combustion coal, 
will tend draw unnecessary excess air through 
the furnace and thereby reduce the possible economy, 
unless adequate established through analysis 
cent. CO, the flue gas corresponds the condition 
maximum efficiency. Smaller gains economy are 
expected plants where economizers are used, 
since with oil fuel, the weight chimney gas, and 
hence the quantity heat available the economizer, 
less than with coal. 

Owing the perfection control with fuel oil, the 
possibility adjusting furnace conditions more exactly 
the requirements the load, through peaks and 
through periods “banked fires,” the gains due 
the use oil may considerably greater than indicated 
the percentages mentioned. 


GREATER B.T.U. VALUE 


The results comparative tests coal and oil 
small coasting steamer showed that for the given con- 
ditions B.t.u. from oil gave the same effect 100 
B.t.u. from coal. The steamship “Nevadan” covered the 
distance between New York and San Diego 2269 
coal. traveling over the same course and using 
oil fuel, 9126 bbl. was consumed. This indicates 
B.t.u. from oil the equivalent 100 from coal. 
Service tests six months each oil and coal, carried 
out eleven the Southern Pacific Co.’s bay steamers, 
showed about 75.5 B.t.u. from oil equivalent 100 from 
coal. Similar tests locomotives gave ratio 87.5 
100. These tests would indicate that the average 
about B.t.u. from oil are the equivalent 100 B.t.u. 
from coal far service evaporation concerned. 

The use oil fuel allows the labor bill for boiler 
attendance cut about one-third that when coal 


used. The substitution oil for coal the 


ship “Nevadan” resulted cutting the stokeroom crew 
trom six., stationary plant operating four 
£00-hp. boilers force from four 
similar substitution. the average for large 
plants the cost boiler-room labor may taken 
7.5 per cent. the operating costs. may assumed, 
then, that with oil firing, boiler-room labor will re- 
duced 2.5 per cent. operating costs. course 
must borne that small plants requiring 
only one two men the boiler room, this reduction 
would not possible. 


CoaL AND AsH HANDLING SAVING 


The elimination the cost handling and removing 
ash will effect further saving about per cent. 
operating expense the coal basis. The actual money 
value the other advantages oil fuel are dependent 
local conditions that general estimate can made. 

Keeping the foregoing mind, together with the fact 
that coal-operated plants the cost fuel amounts 
from per cent. operating costs, may 
estimate the excess price which may paid for heat 
from oil over that from coal. For this purpose 
assumed that the average the above figures, 
per cent., represents the fuel cost the coal-operated 
plant. The items that will considered controlling 
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are evaporative efficiency, boiler-room labor and the ex- 
pense ash removal. 

the coal-operated plant the following items 
expense will occur for every $100 spent operating: 
$55; boiler-room labor, $7.50; ash handling and 
remoying, $3; total, $65.50. 

the oil-operated plant will the work 
100 B.t.u. from coal. Consequently, the same 
cost per B.t.u. the fuel expense will only 0.84 $55 
$46.20. The labor bill will reduced one-third its 
previous value, $2.50. The item involving ash will 
not appear. for the oil-operated plant shall 
have: Fuel, $46.20; boiler-room labor, $2.50; ash, $0.00 
total, $48.70. 

This indicates that the same price per B.t.u. for oil 
for coal, $16.80 could saved every $100 
operating expense substituting oil for coal. Evidently, 
then, the cost oil could increased this amount 
without making the total cost greater than with coal; 
the maximum amount which should paid for oil 
out every $100 operating expense $46.20 plus 
$16.80, $63. The figure $46.20 assumed the same 
price per B.t.u. for coal. The maximum allowable 
cost for oil fuel, then, would $63.00 $46.20, 
136 per cent. that per B.t.u. for coal. 

the basis the foregoing would appear that oil 
fuel will result operating economy price per 


per cent. excess that for coal. 


ready means determining the cost per gallon 
oil fuel which will make the cost operating the 
same with coal various prices per long ton, the chart 
here shown, has been prepared. The method using 
this chart will evident from the following example, 
the solution which indicated the dotted lines 
the diagram. 

THE CHART 

Example: Find what cost fuel oil cents per 
gallon.will make the cost power equal that with 
coal per long ton. The heating value the oil 
taken 18,200 per that the coal 
14,000 B.t.u. per 

Method: Drop vertically from heating value 18,200 
the-top the chart intersection with the horizontal 
from heating value 14,000 the right. Follow oblique 
line from this intersection, upward toward the left-hand 
corner the sheet until curve reached. From 
the intersection with AB, follow the oblique line toward 
the lower left-hand corner the page, the intersection 
with vertical from the price coal, $5, the bottom. 
From this point pass horizontally the left, intersecting 


ordinate oil prices $0.0305 per gal. 


The chart constructed the assumption that 
per cent. more can paid for B.t.u. from oil than from 
coal, accordance with the results the foregoing data. 
While this figure will suitable under average condi- 
tions, certain cases may well happen that, owing 
dominating importance some advantage such 
cleanliness, nicety control, this figure should 
modified. For example, one operator finds that per 
cent. more can paid for oil than for coal. this 
the results from the chart should multiplied 
the ratio the substituted percentage 36. This 
would give result the problem, 0.0305 
0.0424. 
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The Philadelphia Flotation 


Judge Woolley’s decision the appealed case 
Minerals Separation against the Miami Copper 
Co. was commenced last week’s Journal. The 
remainder the paper here gwen. 


The newly discovered phenomenon the minute quan- 
tity oil not chemical phenomenon. Oil pulp 
minute quantity inert and left alone will nothing 
and produce nothing. Something must done develop 
it. The phenomenon not being susceptible develop- 
ment chemical change, developed physical change 
the pulp. medium means producing that 
change and .creating the condition under which the 
phenomenon arises, the patentees pointed out—agitation. 

The agitation the patent does several things, old and 
new. mixes the oil with the metal the ore. This 
old. Then its greater intensity and longer duration 
stirs the pulp into froth, developing once its own 
new use frothing means and still another new func- 
tion oil—that frothing agent. Both are new. 

But froth made air well oil. Air bubbles 
used for its old function assisting escorting metal 
particles the surface. But also used for the en- 
tirely novel purpose supplying one the essential 
elements froth, froth being the new result intended. 

Thus oil used for its newlv discovered characteristics 
greater metal affinity when minute quantity and 
for its new function frothing agent; air for the new 
purpose supplying element froth; and agitation 
for its new purpose bringing the two together and 
causing them co-act and produce the new result 
metal-carrying froth. other words, employing 
these old elements for new purposes, the new things 
which the patentees told the art are that radical de- 
crease oil conjunction with radical increase 
agitation, develops its highest potentiality the 
affinity oil for metal and produces physical change 
the pulp the form froth which metal recov- 
are made possible and commercially profitable. The 
importance these disclosures, scientifically and com- 
mercially, manifest. 

approaching consideration the scope the 
patent, lay aside those features the discussion 
which the plaintiff demands broad construction the 
highest reward for great contribution feeble art, 
and which the defendant, contending for narrow con- 
struction, emphasizes the servitude great art 
patent monopoly. The rights inventor and 
art invention are established law and are not 
affected other considerations. Speaking generally, the 
statutes give inventor patent monopoly his inven- 
tion the extent his patent disclosures, and that 
extent the art servient his monopoly. Everything 
touching the invention not disclosed the patent free 
the art without regard the value the inventor’s 
contribution. the question law this case, involv- 
ing does large interests and perhaps far-reaching 
commercial results, different from similar questions 
constantly appearing controversies smaller compass. 
The question simply whether certain practices come 
within the scope the patent claims. But the question 


infringement has grown far beyond the borders the 
case and are really asked both the plaintiff and 
defendant determine the scope the patent such 
terms will inform the art well the owners the 
patent the precise field covered the patent and the 
extent the field left free the art. Such decision 
useful must course predicated upon facts that 
make legally possible, otherwise encounter the 
futility and the mischief construing patent general 
terms and without reference the occasion thing 
which calls for its interpretation. avoid this error 
shall confine ourselves the precise issues this case 
developed the evidence, and without regard other 
considerations shall construe the patent with reference 
the particular practices which are represented one 
party within its scope and the other be- 
yond it. 

The defendant practiced four processes ore concen- 
tration, using all the fomenting agent oil the 
critical proportion the patent. processes were 
practiced before suit was instituted, the third during the 
progress the trial, and the fourth after the record had 
been completed and the trial closed. the infringement 
found the decree relates the processes appearing 
the record, only those processes are before appeal, 


APPLICATIONS THE PROCESSES 


The defendant company owns and operates large por- 
phyry copper mine Miami, Ariz. The ore low-grade 
and peculiarly responsive the process the patent. 

The defendant employed metallurgical mining en- 
gineer develop and install its reduction works 
oil-flotation concentration plant. The engineer made re- 
peated visits the mill neighboring copper company, 
licensee the plaintiff, studied the process the patent 
there practice, and reproduced the mill the 
defendant. This was small plant, capacity but 
two tons per hour, tons per day, operated during 
the period from December, 1913, Aug. 1914. 
was used evidently more testing experimental 
plant for another process then being developed than for 
commercial purposes. 


This constituted the defendant’s first process, and 
infringement was not disputed, affirm without dis- 
cussion that part the decree holding infringement 
this 

1914, two days after the discontinuance 
the first process, the defendant started its second pro- 
cess plant which had constructed during the prac- 
tice the first. This plant may best understood 
diagram furnished the defendant and its own de- 
tailed description its operation appearing its brief: 


The material treated the flotation plant Miami received 
through launder trough. This material freely flowing 
pulp, and flows into box tank. The oil other modifying 
agent supplied the pulp through pipe. centrifugal pump 
taises the pulp from the sump and forces upward through 
pipe, from which the pulp passes into inlet funnel. The pulp 
flows from the funnel downward through pipe and enters the 
Pachuca tank through the side thereof. small air pipe extends 
downwardly from the top the Pachuca point near the 
bottom thereof, where delivers air jet. The small air pipe 
surrounded larger pipe, open both ends. There 
annular space between the two pipes, and the air entering the lower 
end the large pipe through the small pipe permeates the pulp 
contained the larger pipe with small bubbles, which have the 
effect forming mixture air and pulp lower specific 
gravity than the pulp alone. The lightened column air and 
pulp rises and projected against conical deflector and then 
falls into the main body the Pachuca. The circulatory move- 
ment the pulp the Pachuca tank has the effect thoroughly 
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mixing the oil with the pulp. The pulp flows from the top the 
Pachuca tank into box, whence conducted launder 
trough the air cells. 

The air cells are similar construction. The bottom each 
cell consists four plies canvas, beneath which are eight air 
compartments, separate and distinct from each other, extending 
series from end end. The canvas bottom the machine 
inclined, thus making the cell deeper one end than the other, 
and for the purpose getting even distribution air 
that the eight compartments are used, being obvious that 
there were single air compartment most the air would escape 
the shallow end, where the water pressure least. Air under 
slight pressure supplied the compartments beneath the cells, 
means blower designated the letter upon the drawing. 
The air conducted through “air main” from the blower, and 
branch air pipes conduct the air the several compartments 
beneath the cells. The degree air pressure necessary quite 
slight, and, stated Mr. Yerxa, necessary use merely 
enough pressure overcome the hydrostatic head the pulp 
and force the air through the permeable medium; that is, the 
canvas bottom. 

The air pumped beneath the canvas bottoms the cells 
passes upward through the pores the canvas into the pulp, and 
the bubbles rise through the pulp manner similar the rising 
the bubbles through glass carbonated water. 


For the purpose this discussion the details the 
apparatus and its operation may simplified 
referring its four essential parts: centrifugal 
pump; break open space between the pipe the 
pump and the Pachuca tank, which does not appear 
the defendant’s account the operation; Pachuca 
tank and its appliances; and cells, considered 
flotation apparatus. 


THEORY THE PROCESS 


Before following the steps rather the flow the de- 
fendant’s process, should have mind the theory 
its practice. The defendant maintains that the process 
the patent “an agitation froth process”; that is, 
process which the desired metal-bearing froth ob- 


tained agitating pulp containing the critical quantity 


the frothing agent (oil) “to cause” the froth arise 
“until” froth formed. says that its process, 
contradistinction the process the patent, “bubbles 
process” (containing the same critical quantity the 
same frothing agent) which air, introduced into the 
pulp from below, passes through the pulp “without any 
agitation whatever,” and arises the surface short- 
lived evanescent metal-bearing bubbles forming “foam.” 
maintains that introducing air into the pulp sub- 
aération produces foam froth otherwise than 
agitation, that nowhere the process there agitation, 
that, most, there only such agitation appears 
the prior art. 

Agitation “to cause” froth agitation “until” 
froth formed, being the disclosed means the patent 
produce the phenomenon the critical quantity oil, 
and aération without agitation being the defendant’s 
claimed means causing obtaining the same phenome- 
non from the same critical proportion oil the form 
evanescent foam, the controversy revolves around the 
elements aération and agitation. 

Centrifugal pump. The first step the defendant’s 
process was centrifugal pump. The defendant claims its 
one function was that lifting the pulp (containing oil 
the critical proportion the patent) from one floor 
the mill another, and that doing the pulp was 
neither agitated nor aérated. Opposed this contention 
and the testimony supporting was testimony that 
centrifugal pump drawing air and liquid was the most 
common type agitator and aérator the cyanide art 
before the Pachuca tank was invented; that the de- 
apparatus, air was drawn with the liquid into 
the pump large quantities; and that revolving 
the rate 850 revolutions per minute the pulp was 
violently agitated and measurably aérated. 
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Reconciling the conflicting testimony best may, 
are forced the conclusion that the pump revolving 
the rate revolutions per second could not well 
avoid agitating the liquid hoisted; that the agitation 
was violent; that air was drawn with the liquid and 
that extent the pulp was aérated within the sense 
the agitation the patent and also the very me- 
chanical means its equivalent which the defendant 
insists the patent limited. 

Break the the point the pipe 
between the pump and the Pachuca tank there was 
break not appearing the diagram, permitting the pulp, 
arising from the pump its agitated 
aérated state, drop for space through the air into 
larger pipe, whence was carried the Pachuca tank. 
While this was not prominent feature the defendant’s 
process was sufficient consequence for the defendant 
use it. had the effect producing further agitation 
the pulp its fall and further aération arising from 
that agitation. was known splash agitation, its 
principle appearing the early attempts purify water 
aération. are satisfied that this constituted agi- 
tation and aération agitation, and again mechanical 
which sought limit the patent. 


TANK 


Pachuca tank. The pulp twice agitated and 
aérated was then carried without stopping into Pachuca 
tank. This appliance, briefly described, tank ft. 
in. high ft. diameter. Descending its center 
are two pipes columns, one within the other, and 
operation compressed air released through the inner 
one, sending the fluid upward current through the 
outer one until strikes with force overhanging cone 
umbrella, which causes splash and fall back into 
the tank, subjected again and again the same 
revolving movement for period time measured 
minutes. 

The Pachuca tank was taken from the cyanide art, 
where its one function was agitation and aération, 
rather aération agitation. Although agitation de- 
nied the defendent part its process, can- 
not seriously contended the face the testimony 
and the demonstration the action the Pachuca 
tank before us, that the force compressed air which 


‘the pulp the tank subjected, does not cause agitation 


and very violent agitation. 

But the defendant contends that the agitation the 
patent limited agitation occasioned mechanical 
means, and the agitation the Pachuca tank caused 
pneumatic means, beyond the scope the patent. 
This contention based not alone upon the words the 
Supreme Court which have already discussed, but 
upon the relation mechanical device the discovery 
the 

appears that the experiments which the dis- 
covery was made, the inventors agitated various mixtures 
apparatus known Gabbett mixer, and when they 
came reduce their discovery invention and patent 
it, they illustrated diagrammatically “one form ap- 
paratus suitable for carrying this invention into prac- 
which included such mixer. The patentees did 
not attempt patent mechanical means which their 
process could practiced. This obvious, for the 
shown was mechanism already 
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patented (No. 444,345, Gabbett mixer, 1891). Nor did 
they attempt intend limit their patent any me- 
chanical means. Their patent was for process. But 
without regard their intentions, did they fact 
limit it? That depends upon what they disclosed their 
patent. 


THE QUESTION AGITATION 


their disclosures they first told the art that maxi- 
mum metal recovery could had from minimum oil 
the time this disclosure that was 
unknown phenomenon. But this disclosure alone, inter- 
esting was, would have been valueless the art, 
and would not have entitled the discoverers patent, 
until thev told how and what medium that phenome- 
non could brought into practical use. Knowing this, 
they then told the art the same disclosures that the 
minute quantity oil, besides possessing affinity for 
metal, was frothing agent, and when used such the 
phenomenon appeared the froth developed. But the 
patentees did not stop with the disclosure that fomenta- 
tion the condition out which the phenomenon arises, 
but proceeded further disclosures tell the art that 
the way produce the desired fomentation agitat- 
ing the pulp containing the frothing agent. But agita- 
tion certain kinds for certain purposes was well known, 
they went further and told what was not known, name- 
ly, that the agitation requisite fomentation the 
character desired, agitation “greater than and different 
from that which had been resorted before,” that is, 
greater than the more less brisk vigorous test-tube 
agitation early patents and the Cattermole process, 
and different from the revolving gentle agitation the 
Elmore bulk-oil process, and that must violent 
character and extended duration order that air (the 
other element fomentation) might brought into the 
fluid and into co-action with the minute quantity the 
frothing agent. They thus disclosed not only agitation 
but the kind agitation the medium means 
which the principle their discovery could reduced 
practice. Agitation was thus made the practical ele- 
ment their patented process, and their patent dis- 
closures they told the art that agitation was the secret 
which the principle their discovery could unlocked 
and used. 

the same principle can turned use and the same 
results obtained without agitation, agitation 
which not the equivalent the agitation the patent 
disclosures, may have another question; but when the 
critical quantity oil used and fomentation pro- 
duced agitation, which degree violence and 
duration substantially that the patent, clearly 
indifferent whether attained mechanical other 
means, for the patent deals with agitation means 
developing the discovery, not with means for developing 
agitation. 

Accepting the teaching the patent with reference 
agitation means, the defendant employed it, certainly 
three, not four, the steps its process. the 
first and second, agitation was obtained mechanical 
means; the third (the Pachuca tank) pneumatic 
means. upon this difference means produce 
agitation that the defendant, part, defends the charge 
infringement. But what sought and what got 
the use the Pachuca tank was agitation, and that 
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what the patent told get, and conceive makes 
difference whether got mechanical pneu- 
matic means. see difference between the blow 
paddle and the blow blast air means pro- 
duce agitation. And the defendant itself shows there 
difference between the two procuring the agitation 
the patent, for agitating the pulp Pachuca 
tank pneumatic means with intensity and for 
period time sufficient aérate the pulp, the defendant 
got the precise metal-bearing froth the patent. This 
was unintentionally and accidentally shown one occa- 
sion when the Pachuca tank was cut out the process 
and the pulp brought rest. The characteristic froth 
the patent arose once and formed collar two feet 
thick. view the agitation which the pulp had 
been subjected, must assume that was the result 
that agitation. 

Thus far the defendant did everything that disclosed 
the process the patent. used the critical quantity 
oil. This admitted. agitated the pulp one 
means and another with intensity and for time suf- 
ficient change the physical character the pulp, 
intended the patent, and developed the quality 
producing air-bearing froth, which did when per- 
mitted come rest. But the practice the defend- 
ant, agitation was not stopped even arrested the 
Pachuca tank. The pulp was carried circuit without 
stopping and without abatement agitation into Callow 
cells, carrying with the air content accumulated the 
agitation the centrifugal pump, the air drop and the 
Pachuca tank. 


THE CELL 


Callow cells. last step, the pulp was conveyed 
into Callow cells. Callow cell rectangular tank 
with sloping bottom made canvas, through the per- 
forations which compressed air ascends myriads 
air bubbles through the liquid contains. this proc- 
ess the defendant contends pursued practice taken 
from the prior art and entirely outside the scope the 
patent. 

this connection much stress has been placed the 
defendant upon the prior art, the theory that the 
Supreme Court found the invention not anticipated, all 
that the prior art contains open without the hazard 
infringement. This position unobjectionable. 
clear that the defendant practiced the process the 
patent and obtained different result, practiced 
different process and obtained the same result, did 
not infringe. this was free resort prac- 
tice the prior art practice new the art. 
chose rely upon practice the prior art, which, 
through producing the same result metal recoveries 
that the patent, maintains differed from its 
steps and means. was based upon Patent No. 793,808 
granted Sulman and Picard (two the patentees the 
patent suit) and commonly called the Bubbles patent. 
This patent, though never reached the mill, has been 
extensively discussed experts and counsel. Air in- 
troduced into the bottom tank similar shape 
that Callow cell. Near the bottom perforated 
helical worm tube through which, while revolving, air 
permitted escape and ascend bubbles the sur- 
face. the pulp modified oil (not the critical 


quantity the patent) the air bubbles and metal parti- 
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cles are coated with oil, whereupon the oil performs its 
known affinity for metal and air its known characteristic 
ascend and assist the oiled metal the surface. 

While there similarity principle between the 
mere introduction air the Callow cell and the 
bubbles tank, the purpose for which air injected and the 
function which air performs after injected are alto- 
gether different the two. Before the pulp put into 
the bubbles tank agitated for the purpose mixing 
the oil and coating the metal particles, and when that 
done turned into the bubbles tank where the air 
bubbles, liberated through the perforations the coil, 
attach themselves and escort the oil-coated metal par- 
ticles the surface, where they are carried off skin 
flotation. the Callow cell the defendant’s process, 
(the claimed equivalent the bubbles tank) air was 
used for another purpose. The pulp first agitated the 
potentiality the critical quantity oil and air the 
patent was carried into the Callow cell, and with its ele- 
ments thus fully developed was subjected air blast, 
which did two things, resulting First, the air 
blast further aérated super-aérated already fully 
aérated pulp driving into myriads air bubbles, 
and second, caused agitation which while considerable 
was not violent, resulting foam, which persisted 
long air pressure was maintained, and which had 
metal-bearing quality and sufficient stability permit 
recovery overflow. 


DIFFERENCE TRUTHS 


peculiar feature this step the process and upon 
which the defendant earnestly relies distinguish from 
that the patent, is, that the pulp agitation the 
Callow cell arrested withdrawing the air pressure, 
the foam immediately subsides and the froth the patent 
does not arise did when agitation was arrested the 
Pachuca tank. This true. equally true that 
this fourth step, aération direct and not the result 
caused agitation. the contrary, agitation results 
from aération and such agitation, though present some 
measure, not even approximately the violence and 
duration the agitation the patent. The operation 
the Callow cell certainly possesses these distinguishing 
features from operation the process where aération 
caused agitation. Emphasizing this difference its 
favor, the defendant pressed further and urged that the 
operation the Callow cell was not dependent upon the 
precedent treatment pulp the Pachuca tank and 
that the same results could obtained from the Callow 
cell without such previous agitation and aération. This 
assertion based upon experiment made the de- 
fendant the presence representatives the plaintiff 
when the Pachuca tank was cut out the system and 
pulp from the centrifugal pump was shunted directly 
into the Callow cells, with the result that the Callow cells 
continued perform their function supplying air 
bubbles, agitating the pulp degree and forming 
overflowing metal-carrying foam. But the metal carried 
over was not assayed and not know what were the 
commercial results the test. know, however, that 
this was but experiment and after the experiment had 
been concluded the defendant returned immediately 
its practice using the Pachuca tank. Nor are in- 
formed what would happen the centrifugal pump 
had also been cut out, because whether the mill 
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the laboratory, far have been shown, appears 
that before the Callow cell (or bubbles tank) called 
upon perform its task the pulp always pre-agitated 
and pre-aérated some fashion and some extent. 
Even the demonstrations the Callow cell and the 
bubbles tank made before court, the defendant’s 
demonstrator caused the pulp violently agitated 
Gabbett the illustrated means the patent, for 
period time measured stop-watch before was 
turned into the cell and tank. 

Notwithstanding the defendant’s testimony silent 
what Callow cell would pulp that had not been 
previously agitated and aérated, and notwithstanding all 
Callow cell demonstrations before were made with pre- 
agitated and pre-aérated pulp, the case for the defendant 
was largely argued though its process consisted solely 
passing thoroughly mixed but quiescent pulp directly 
into Callow cells, where received its first and final aéra- 
tion without previous present agitation, resulting 
metal-bearing foam with characteristics different from 
those the froth the patent. find nothing the 
evidence the demonstrations which justifies that ar- 
gument. the only agitation which the pulp was sub- 
jected (after such agitation the prior art was neces- 
sary mix the oil and ore) was the agitation the Cal- 
low cells, would not say that that agitation amounted 
was the equivalent the violent agitation the pat- 
ent disclosure and constituted infringement; but the 
process are considering and upon which the decree 
are reviewing was based, the Callow cells were not the 
whole process, but were merely the last four distinct 
parts the process, the other three being the process 
the patent its fair equivalent. Having used the process 
the patent the first three steps developing the 
pulp the potentiality the critical quantity oil and air 
and bringing the pulp the point where, permitted, 
would result the patent, feel that 
the defendant cannot escape infringement taking 
additional step, even though that step taken alone 
avoids the patent. 


The third process the defendant was developed and 
put into practice during the trial and constituted one 
the defenses the charge infringement. There 
little difference between and the second process. 

The plant shown comprise two independent sets 
flotation cells. The flotation cells are designated 
“roughing and “cleaner cells.” Adjoining each 
group cells Pachuca tank. The operation begins 
upon the concentrating tables, numbered upon the 
drawing. The material rejected these tables treated 
the flotation process. The flow pulp the tables 
through the launders takes place gravity until the pulp 
reaches bucket elevator, which the substitute for the 
centrifugal pump the second process. When the pulp 
raised the elevator upper floor, divided 
and flows equal parts into two Pachuca tanks, thence 
the Callow cells, where metal recoveries are obtained 
froth overflow. 

The value this process, defense, found 
experiment which was subjected. The plant was ar- 
ranged two groups identical members. the 
experiment one group was operated with the Pachuca 
tank planned. the other the Pachuca tank was cut 
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out and the pulp conveyed directly. from the elevator 
the cells. The result was apparent difference the 
action the pulp and little difference the assays 
the metal recoveries, that difference, curiously enough, 
being favor the group which the Pachuca tank 
was not used. The evidence the fact and the effect 
this experiment was not contradicted, except, perhaps, 
the defendant itself, returning once its 
previous practice using both Pachuca tanks, and 
pursuing that practice time beyond the trial. This 
fact places the third process the position the second, 
where have found that agitation and aération the 
Pachuca tank the agitation the patent and amounts 
infringement. 

The fourth process not ,the record and was not 
considered the District Court reaching the decree 
now before appeal. was brought our attention 
during the argument counsel, who said that the 
process developed the defendant after the trial, and 
now practiced, the Pachuca tanks are eliminated, the 
pulp being delivered directly from the bucket elevators 
the Callow cells. While are loath omit from our 
consideration and judgment anything affecting this very 
important patent and the art which relates, feel, 
nevertheless, that cannot consider and adjudge with 
propriety authority process with respect which the 
plaintiff has had opportunity produce testimony and 
which was not embraced the decree are reviewing. 

find error the decree the District Court 
holding valid and infringed claims and the first 
patent suit. 


The second patent involved this suit, No. 962,678— 
also for improvements ore concentration—was applied 
for Apr. 30, 1909, was issued June 28, 1910, 
Sulman, Greenway and Higgins, and has not been judi- 
cially passed upon except the court below. Its particu- 
lar object “to separate certain constituents ore 
such metallic sulphides from other constituents such 
gangue when the ore suspended liquid such 

also air-froth flotation process, but differs from 
the first patent, although both processes may and both 
actually are, employed conjointly. Its essential feature 
the use mineral-frothing agent solution and the 
method will best understood turning the specifi- 
cation: 

According this invention the crushed ore mixed with water 
containing solution small percentage mineral-frothing 
agent (that one more organic substances which enable 
metallic sulphides float under conditions hereinafter specified) 
and containing also small percentage suitable acid, such 
sulphuric acid, and the mixture thoroughly agitated gas 
liberated in, generated in, effectively introduced into the mixture 
and the ore particles come contact with the gas and the result 
that metallic sulphide particles float the surface the form 
known means. Among the organic substances which solution 
have found suitable for use mineral-frothing agents with 
certain ores are amyl acetate and other esters; phenol and its 
homologues; benzoic, valerianic and lactic acids; acetones and 
other ketones, such camphor. some mixture two 
such mineral-frothing agents gives better result than single 
agent. The above mentioned mineral-frothing agents are all more 
less effective the presence acid, such sulphuric acid, 
and are given types, but are not intended form exhaustive 
list suitable organic substances which may used this 
manner and for these objects. the other hand there are 
many organic compounds which solution will not effect the 
result described, such some sugars, dextrin, saponin, albumen, 
gall, and simple test required the case varying 
materials determine which organic compound most 
suitable. 


The following example one method carrying this 
invention into effect. Water containing small percentage 


acid solution, say from 0.2% 0.5%, and containing 
solution small quantity, say one the foregoing 
organic substances (say amyl acetate) 


with finely pulverized 
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ore, introduced into agitating apparatus, the proportion 
Say parts weight water part weight ore. The 
agitation carried out such way thoroughiy disseminate 
air through the mixture, which thereafter discharged into 
spitzkasten. found that coherent froth scum floats 
the surface the water the spitzkasten. This froth contains 
large proportion the metallic sulphides, but substantially 
free from gangue. Any well-known means may employed for 
collecting the froth. desired the tailings can re-treated 
the same process with without the addition fresh quantities 
the organic materials referred to. The action may some 
instances improved heating the mixture. 

Several agitation vessels are placed series. These may 
conveniently large vats separated partitions having opening 
the bottom that the liquid may pass from one another. 
Each vessel provided with rotatable stirrer which con- 
veniently the form shown the drawing. stirrer 
carried spindle rotated high speed any convenient 
means. Crushed ore similar finely divided mineral fed into 
the first vessel through any convenient ore-feeding device,. 
and water also fed into the vessel. small proportion 
acid, such sulphuric acid, may introduced into the water 
from the feeding vessel, and small proportion one more 
other soluble substances which enable metallic sulphides 
floated air under the conditions hereafter specified, may 
introduced from the feeding vessel. The liquid containing ore 
suspension vigorously agitated the agitation vessels 
and escapes the outlet highly charged with air. 

settling apparatus consisting one more spitzkasten 
placed immediately the outlet from the agitation apparatus. 
shown the drawing, the spitzkasten has launder 
receive the floating froth which passes away through the out- 
let. liquid and the sunken material pass out through 
the outlet the bottom the spitzkasten. The level the 
liquid the spitzkasten slightly above the lip. Within 
the spitzkasten placed inclined baffle guide plate, which 
may made adjustable, extending upward from below the in- 
let and arranged direct the stream ore particles and air 
bubbles toward the surface the liquid the spitzkasten. 

Hitherto many proposals have been made for the wet concen- 
tration ores involving the addition the liquid which 
the ore suspended immiscible liquid. For example, 
the patent granted Cattermole, Sulman and Picard, United 
States No. 777,274, dated Dec. 13, 1904, described process 
ore concentration which metalliferous particles were coated with 
ducing the alkaline compounds these materials into acid 
liquid whereby these materials were liberated immiscible 
insoluble condition and adhered the mineral particles. 
another known process the powdered ore suspended water, pref- 
erably acidified, mechanically brought the surface whereby 
the particles are exposed the air and found that the 
metalliferous particles float the surface while the gangue 
sinks. this known process the selective flotation the metal- 
liferous particles not due the metalliferous particles being 
coated with selective agent, that say, the selective flota- 
tion due the properties the metalliferous particles them- 
selves when exposed air other gas and brought onto the 
edge surface water preferably acidified. 

The present process differs from the two before-mentioned 
types and from other known concentration processes the in- 
troduction into the acidified ore pulp small quantity 
mineral-frothing agent, organic compound solution 
the kind above referred and the fact that the metal- 
liferous particles are brought the surface the form 
froth scum not mechanical means, but the attach- 
ment air other gas bubbles thereto. 

the frothing processes hitherto known the substance used 
secure the formation mineral-bearing froth has been oil 
oily liquid immiscible with water. According this in- 
vention the mineral-frothing agent consists organic com- 
pound contained solution the acidified water. 

not confine ourselves the proportions above given, the 
best proportion can each case easily determined trial. 

well known that certain the organic substances 
have referred are not soluble water all proportions and 
that used excess might partly remain insoluble the acidi- 
fied water and might become mechanically affixed the metal- 
liferous particles the ore. disclaim any such use these 
substances and only claim them such amount will enable 
them dissolve the acidified water. 


The claims issue are the following: 


The herein described process concentrating ores which 
consists mixing the powdered ore with water containing 
solution small quantity mineral-frothing agent, agitating 
the mixture form froth and separating the froth. 

The herein described process concentrating ores which 
consists mixing the powdered ore with water containing 
solution small quantity organic mineral-frothing agent, 
agitating the mixture form froth and separating the froth. 

The herein described process concentrating ores which 
consists mixing the powdered ore with water containing 
solution small quantity mineral-frothing agent, agitating the 
mixture and beating air into finely divided state 
form froth and separating the froth. 

The herein described process concentrating ores which 
mixing the powdered ore with water containing 
solution small quantity organic mineral-frothing agent, 
agitating the mixture and beating air into finely divided 
state form froth and separating the froth. 


The difference between the two patents may shortly 
stated this: The first process rests upon the use 
very small quantity oily substance that does not 
dissolve water, coupled with agitation the pulp, and 
this succeeds producing special froth that remark- 
ably effective recovering the minute particles ore. 
The second process does not employ oil, undissolv- 
able substance; the contrary, the “mineral-frothing 
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agent” must solution, and must there- 
fore dissolvable. The specification disclaims the use 
large quantity that part remains undissolved. 
The “mineral-frothing agent” further limited de- 
scribing “one more organic substances which 
enable metallic sulphides float under conditions here- 
inafter specified” and, this general statement does not 
convey specific information, the patentees give several ex- 
amples organic substances that are found suit- 
able for use solution. passing may note that 
claims and are broad enough cover inorganic froth- 
ing agents also, but such agent yet known this 
feature need not now considered. Just how why 
this solution with the needful agitation produces the 
froth, not certainly known; but the fact is, that (to use 
the language the 


its effect (is) produce similar action air 
bubbles the attraction metallic particles, similar levita- 
tion the metallic particles, similar persistence the bub- 
bles, similar reliable adherence the air bubbles the me- 
the metallic particles their still attachment 
air bubbles, the top vessel containing the pulp. 

observable difference effect that the froth 
the second patent composed bubbles much smaller 
than the bubbles the oil process. 

may also note that while the addition acid 
the mineral-frothing agent described part the 
process, this was that time usual practice, and any 
event not element the claims now issue. The 
agitation thorough, but the same connection 
the means for bringing this about described terms 
that are wide and inclusive. The air other gas 
“liberated in, generated in, effectively introduced into 
the mixture,” order that the ore particles may come 
into contact with the gas and result may float the 
surface the form froth scum which can sep- 
arated afterward any well known means. The object 
introducing the air other gas into the mixture 
such agitation the pulp will produce the desired 
froth, but the claims are not confined particular de- 
vice particular degree agitation. But course, 
the agitation must thorough and must effective, 
these being matters for experiments but always with the 
ultimate object bringing the sulphide particles the 
surface and holding them there the grasp froth. 

not find necessary discuss the question 
validity; our conclusion is, that the patent discloses in- 
vention and has not been anticipated. the case 
the oil process, the patentees seems have taken “the 
final step which converted experiment into solution, 
turned failure into success” (Minerals Separation Co. 
vs. Hyde, 242 S., 261); and find nothing the 
prior art that can held anticipate. The real ques- 
tion upon this patent also the question infringement, 
and here well there the decision turns upon the 
kind and degree agitation employed the defendant. 
need not dwell upon the subject, for the defendant 
used both processes conjointly evident that what has 
been said about the infringing agitation the oil process 
must also apply the same agitation when considered 
reference the second process. There this difference, 
pointed out above the agitation the second 
process described cover expressly wider 
range means and degree that expressly covered 
the first process, and therefore needs less aid, any, from 
the doctrine equivalents. For the reasons given dis- 
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cussing the oil patent, think the defendant’s practices 
infringe also the process now under consideration, 
The third patent involved, No. 1,099,699—was applied 


for June 30, 1911, was issued June 1914, 


Henry Howard Greenway, and has not been judicially 
passed upon except the court below. stated the 
specification, its process modification the inven- 
and myself, No. 962,678, granted June 28, 
1910,” which the second patent here suit. Green- 
way’s particular object was “to separate certain constitu- 
ents the ore such copper sulphides (for example 
the form copper pyrites metallic copper, natural 
reduced) from other constituents, such gangue where 
the ore suspended liquid such water.” After de- 
scribing the process No, 962,678, one “applicable 
generally the recovery metallic sulphides and like 
floatable metalliferous matter and case lead and zinc 
sulphides which the process has been largely applied” 
and stating that such process “it necessary for 
efficient working that the pulp should lightly acidi- 
fied, and most cases practice the pulp heated,” 
the patentee disclosed his discovery, namely, that both 
acids and heat can dispensed with, saying that “it 
now found that with copper ore such ore containing 
copper pyrites effective separation obtained the cold 
without the use acid employing mineral froth- 
ing agents, aromatic hydroxy compounds such phenol, 
cresol mixtures containing the same.” Upon this dis- 
closure the claims here issue were granted, illustra- 
tive which claim for process concentrating 
ores which consists mixing powdered ore containing 
copper with neutral water containing solution min- 
ute quantity cresol, agitating the mixture the 
cold form froth and separating the froth.” the 
court below the patent was held invalid, and agreeing 
ence the first and second patents, are the more in- 
clined follow its decree reference the third pat- 
ent. But examination the proofs satisfies that 
the process disclosed this patent was substantial de- 
parture from processes the prior art. The heating 
water matter large moment large operations, 
and the use acid matter constant and consid- 
erable expense. wholly dispensing with both the 
use minute quantity hydroxy compounds, the pat- 
entee has disclosed original and novel plan which has 
broadened and made more simple the agitation process 
air flotation. The length this opinion, rendered 
necessary the full discussion the first patent, the 
sufficient warrant for our refraining from detail dis- 
cussion the proofs and reasons which led our con- 
clusion the novelty and inventive character Green- 
way’s discovery, and therefore limit ourselves stat- 
ing that after full consideration have reached the 
conclusion that his patent valid, and, for the reasons 
stated discussing the first patent, infringed. 

ordered that the part the decree the District 
Court holding valid and infringed claims and 12, and 
invalid claim Letters Patent No, 835,120, and hold- 
ing valid and infringed claims and Letters 
Patent No. 962,678, affirmed, and that the part hold- 
ing invalid claims Letters Patent No. 1,099,699, 
reversed; and that decree accordance with this 
opinion entered. 
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The Determination Silica 


The determination silica ordinary analysis has 
been the subject considerable investigation. 
Hawley, the Journal Mar. 31, 1917, points out 
lead that other chemists might well follow. This 
not Mr. Hawley’s first article similar subject, 
and the endeavor give others the benefit one’s re- 
search highly praiseworthy. Eighteen months ago 
was associated with Mr. Hawley some silica research 
work, and have since carried further investigations. 


S10, CHLORIDE SOLUTIONS 


While all chemists who have done check work 
determinations readily concede that soluble, few 
seem realize the degree solubility and still fewer 
have investigated the cause. 

The paper Lenher and Truog the Journal the 
American Chemical Society for May, 1916, contains the 
fullest details yet published such investigations. 
duplicate was being made daily check work the 
laboratory the International Smeltery, Miami, 
Ariz., and correction was made the weight 
SiO, found. Scores experiments had proved that 
the average the loss from solubility was just conterbal- 
anced the gain from impurity the flux. Since 
that date have worked laboratory where the idea 
gain from flux was scouted and deduction made; 
but correction was made for SiO, dissolved, accord- 
ing the amount found. The amount add- 
varied from 0.4% samples under 1.6% 
samples over 50% The idea was entirely 
wrong, shown Mr. Hawley’s figures and those 
given herewith. 


SILICA DETERMINATIONS SLAG SAMPLES 
Filter, Filtrate, 


No. Fusion Dehydrated Silica Taken 

Peroxide HCl (50%) boil min. 39.52 0.0030-0. 
NaOH No. 9.36 0.0036-0.72 


Determinations similar Nos. 1-6 but run pairs 
concentrates instead slag, gave results all within 
14.15% 14.25%. similar Nos. 
and run No. but concentrates, give 12.8%. 
corrections have been included any these re- 
sults. According the scale referred to, the correction 
the case No. would 0.8%, making total 
13.6% SiO,. umpire New York reported this 
sample 14.1% 

Another sample slag assayed three large smelteries 
independent chemists gave the following results: 

SAMPLE ANALYZED DIFFERENT PLANTS 


Sample Dehydrated SiO, Taken Correction Made 
Details not known Details not known 38.7 
Details not known Details not known 39.0 
HCland 50c.c. water Included result 
According Hawley None 39.62 
According Hawley None 39.62 
According Hawley None 39.70 


Referring Mr. Hawley’s table No. the article 
previously mentioned note that the SiO, recovered 
from the filtrate varies little, and not proportion 
the SiO, present the sample. 


*Mining engineer, Trail, C., Canada. 
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the total SiO, found, that the filtrate amounts 

the following per cent. 

0.39 0.45 1.05 2.10 3.66 6.83 10.25 
showing that the SiO, loss increases with the amount 
SiO, present the sample. 

from the weight SiO, found each the 
seven analyses deduct mg. impurity introduced 
flux, express the result per cent. and add 
the per cent. SiO, recovered from the filtrate, all the 
results will agree within the limits allowable techni- 
cal work. course one would work mg. for 
SiO, estimation. 

Lenher and Truog instance the solvent effects 
sodium and ammonium chlorides. The following fig- 
ures show that the loss SiO, largely due the 
presence salts the solution. these tests the 
dehydrated SiO, was taken with acid, filtered and 
washed, then rinsed off the filter into clean casseroles 
and evaporated dryness. After treatment shown, 
the SiO, that dissolved was estimated. 

The time boiling and water added were the same 
every test. 

EFFECT THE PRESENCE SALTS DETERMINATION 


No. Acid and Salts Added Filter 


These results seem indicate that the more alkali 
salts there are present the greater will the loss 
Hence the time boiling and the volume 
liquid must kept minimum, which will cause 
maximum amount the NaCl remain undissolved 
until the wash water applied the filter. 


Caustic Sopa 


Na,O, not available and material carrying much 
copper lead run, necessitating acid treatment 
before fusion platinum crucible with time 
will saved making nickel crucible with 
NaOH alone. Break off about in. g.) pure 
stick NaOH. Put into nickel crucible and fuse 
dull-red muffle. Remove and allow cool. Weigh 
0.5 sample and fuse muffle. always 
advisable use cover with straight NaOH fusions, 
there much more boiling and chance loss than 
with Na,O, mixture. When fused, remove the nickel 
cover, pick the crucible the edge with pair 
finger tongs, give swirl and pour out the contents 
quickly onto slab smooth iron copper. 

While the crucible cooling keep turning 
form the thinnest possible layer inside with that por- 
tion the melt that did not come out. The small- 
est part the melt collected lump very slow 
dissolve. Place the crucible and lid 4-in. casserole. 
Fill the crucible half full warm water, then almost 
fill with HCl. With finger cot scrub out the crucible 


‘and wash down the lid. Remove both. Add the poured 


melt and cover with large clock glass. Warm dis- 
solve, then add few cubic centimeters nitric acid 
oxidize and proceed with evaporation and remainder 
treatment usual for correct SiO, work. 
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series trials over several months variety 
materials such slags containing 35-40% 
with 20-24% SiO, and concentrates with 14- 
18% have found that, when making correc- 
tion weight SiO, obtained, the NaOH fusion re- 
sult always about 0.3% higher than that from Na,O, 
mixture. Investigation showed that the impurity 
the Na,O, mixture came from the this 
fusion about NaOH will used, whereas straight 
caustic fusion about will used, that the gain 
from flux will greater than the loss due solubility 
After five six thousand fusions nickel 
with some hundreds checked the carbonate 
method platinum crucible can speak for the accu- 
racy and the speed the former method. 

Regarding direct fusions limerock, there pos- 
sible source loss that purely first 
water added the fusion from fine jet inserted under 
the cover glass. When the action over, the glass 
removed and the HCl added small lots from 
ette, beginning with weak acid. fine spray that 
visible will dance above the crucible height 
two three inches. Some will fall beyond the 
sides the casserole which the crucible stands, 
that may seen the bench. 

Using the Government standard argillaceous limerock 
and running one check every other day lot 
samples, for some time results were obtained lower than 
the content given the Government analysis. The 
assumption was that all the work the operator was 
proportionately low. When the loss from spray was 
stopped, the results agreed closely with the correct fig- 
ure. 

The following figures are the results few many 
experiments learn the effect the presence va- 
rious metals SiO, determination. gram 
the sample was fused nickel crucible with 
mixture, extracted HCl, dehydrated, and taken 
with c.c 50% HCl. This was boiled one minute, 
water added, warmed and filtered. 


EFFECT METALS THE DETERMINATION 


No. Sample Metal Added 

oO 

Concentrates 100 mg. 14.40 

Concentrates 100 mg. fusion..................... 14.50 

Concentrates 100 mg. MoO, fusion. 14.40 

Concentrates 200 mg. MoO, fusion. 14.40 

Concentrates BaCl, fusion.................. 38.00 

Concentrates 100 mg. BaCl, 38.00 

Concentrates mg. TiO, 15.20 

Concentrates 100 mg. TiO, fusion................... 15.60 

Concentrates 100 mg. TiO, fusion................... 15.80 
ores BaCl, added fusion.................... 68.6 
ores BaCl, added solution melt........... 68.8 


From these results deduced that As, Sb, Pb, Bi, 
and not interfere with the Lead, even 
when added sulphate does not remain with the SiO, 
unless very large quantity. Tungsten left with 
the All the samples “B. Nos. and was 
left with the samples carried 20% sul- 
phur. Samples “C. Nos and contained less than 
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sulphur. Some was found the SiO,, but 
most went into the filtrate. 

Titanium small amounts does not interfere. 
larger quantities will depend much.on the thorough- 
ness the washing. Most writers and authorities state 
that the most it, left with the 
very long series tests has satisfied that this not 
with all ordinary amounts. many analyses the 
following classes material the SiO, after weighing was 
tested for TiO, and none found. 


TESTING SiO, FOR TiO, 


Sample 


the last sample the SiO, results checked almost 
exactly with the Government analysis and the TiO, ob- 
tained from the filtrate was 0.23% calorimetric as- 
say. Tests for were made two ways: Ignited 


SiO, was fused with KHSO, porcelain platinum, ex- 


tracted 10% and tested ignited 
SiO, was treated platinum with and H,SO, and 
evaporated fumes twice insure all being off, 
placed muffle and then fused with KHSO, and tested. 

Analysis sample magnetite with TiO, showed 
that these small amounts not interfere when the SiO, 
estimation properly conducted. 

trust that this will cause other chemists give 
the results research work the ordinary daily routine 
works’ chemist. 


Zinc Smelting Japan 


According United States consular reports, the zinc- 
smelting industry Japan has made great strides since 
the outbreak the war. Japan has become exporting 
country. Whether the situation can maintained after 
the restoration peace not possible present 
foretell definitely. This question now being considered. 

The ores are obtained chiefly China and 
eastern Russia. The mines China, the outbreak 
the war, were the hands Germans, but since then 
the contracts have been canceled, that, certain 
amount capital invested, the foundations Japanese 
trade can made firmer. Japan alone cannot undertake 
the investments these mines, and some 
necessary. This should sought the United States, 
and both nations must see that some agreement made 
concerning the mines China and Russia. doubt 
Japan has increased her assets since the war began, but 
when her property compared with that other nations 
does not amount much. 


Calcium Carbide Brazil 


According the annual report the Companhia 
Brazileira Carbureto Calcio established the City 
Palmyra, Minas Geraes, note which appears 
Commerce Reports, the production carbide 
this company during the year 1916 was 61,016 drums, 
against 50,146 for the previous year. The board 


managers calls attention the fact that not only the 
product well received Brazil, but that considerable 
quantities have also been exported Argentina. 
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Credits South America 


The problem credits South America not nearly 
difficult would appear first glance. true 
that there rating company that corresponds our 
Dun and Bradstreet, but this not altogether un- 
mixed evil. not difficult, nor does take very 
long, obtain definite information 
standing and credit prospective clients South Amer- 
ica. 

best consult first your local banker the dis- 
trict where the customer is. This banker, the way, 
much more willing give such information than 
your banker the States. Bankers South America 
have one officer, the manager, who knows everyone 
his district. order assist you visualize this 
state affairs, imagine single bank every large 
building New York City, each one doing business 
only with the tenants that building. this 
added that most the tenants are related one another, 
vou have the usual condition all but few the 
cities South America. will seen that 
the bankers are likely have accurate information con- 
cerning the business men their districts, and 
probably for this reason that the commercial agencies 
have not made more headway and that their reports 
are usually not the mark set here New York. 

But there also another reason. The average South 
American business man considers the questions asked 
the commercial agencies being the nature 
insults—until they are explained him. The usual 
inquiry blank explains nothing and asks some questions 
what certainly cold-blooded way. was with 
mine manager Bolivia when received such blank 
for the first time. Among other things asked the 
directors were honorable and they paid their debts? 
first thought freind was going have “at- 
tack,” but finally succeeded expressing his opinion 
“American impudence.” 

The first inquiry should always verbal and should 
accompanied with thorough explanation our sys- 
tem. After the reason for, and value of, such record 
the States was explained him, this manager was 
only too glad give the desired information, since both 
himself and his directors stand very high. 

Another thing that prevents prompt service the part 
the commercial reporters the manner which their 
information collected. One commercial company sent 
business directory that they had compiled 
Santiago ten years ago, asking that over and 
correct it, giving rating, kind business and amount 
turnover the important business houses Santi- 
ago, and offering pay ten dollars for this work! Ten 
thousand dollars would about pay the expenses such 
task. 

Again, New York commercial company will write 
twenty brief, impersonal demands for information 
bank manager with whom has relations and from 
whom has right expect favors. The said bank 
manager good his business friends when they re- 
information, but the informal 
inquiries from here generally reach the waste basket 
the shortest route. 


*Metallurgical engineer, Church St., New York. 
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The conversation accompanying verbal inquiry usu 
ally runs something like the following: 

“Don Luis, customer mine, Sr. Aguirre, asks 
manager. His reply simple, brief and plain: “Sr. 
Aguirre good for anything undertakes,” “Sr. 
Aguirre has plenty money, but you should have 
clear understanding and written contract with him,” 
Aguirre millionaire, but you should get 
cash.” Such information not detailed one gets 
here, but just useful. 

have been the West Coast for number years, 
covering Peru, Bolivia and Chili and glad report 
that during that time employers lost not single 
account. While this credited partly the 


information supplied the banks, due mainly 


the sound training and high sense honor among 
the West Coast men business, without regard na- 
tionality. will glad any time supply any in- 
formation may have along these lines, feeling sure 
that will promote good understanding and therefore 
increase business interchange. 
The North discussing thinking 
South American credit, assumes the attitude, uncon- 
sciously perhaps, that the credit, motives and procedures 
American manufacturers, exporters, buyers and bank- 
ers beyond reproach. therefore patriotic 
duty permit glimpse the other side. this 
dangerous thing do, only such cases are known 
personally will referred to, and the briefest terms. 
ore-purchasing company New York 
bought antimony ore low price. The seller was late 


-in delivering but the buyer accepted, sold the antimony 


and asked for more. When the price antimony 
dropped, the buyer refused pay for the metal accept- 
and sold. 

Case ore-purchasing company New York con- 
tracted for wolfram specified minimum monthly lots. 
When the price the metal dropped, the buyer refused 
accept the final lot and has not even paid for the 
metal accepted and does not reply letters and tele- 
grams. 

Case New York bank cabled ore buyer 
South America “confirmed credit,” favor 
ore-purchasing company New York and, the 
strength the bank’s cable, the buyer South America 
bought sufficient wolfram supply the American pur- 
chaser’s requirements. Before final payment was made, 
however, the New York bank canceled the “confirmed 
thing unheard South American bank- 
ing circles. 

Case American exporting company delivered 
cases supposed contain 62% dynamite, but containing 
actually coal dust and dirt. 

Case American coal shipper sells anthracite for 
producer-gas engines Bolivia, guaranteed hand- 
picked with special care. This coal contains, actual 
weight, 11% clean slate, not counting pieces part 
coal and part slate. When realized that anthracite 
worth much $60 per ton some parts Boli- 


‘via, the seriousness such methods apparent. 


You ask what done the injured party—why does 
not bring suit? There are very few Bolivians Chile- 
ans who would attempt bring suit the States; just 
you would hesitate long time before bringing suit 
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Chili, and only occasionally that such trick 
played say—an English company with the 
inclination fight. 

The average Latin American thus cheated merely 
nurses his grudge and walking advertisement for 
Americans—as views them. 

Some these cases are due, the lawyer one 
companies naively explained, “the desire 
simply negligence bad system, but most cases 
apparently sharp practice, pure and simple. The 
lesson gained from that, whatever the reason 
for the apparent bad faith, the damage done thought- 
less frightened employee “sharp” lawyer 
always infinitely more than the money “saved.” 

After years South America feel safe saying 
that unfair complaints are exceedingly rare that 
good businesslike and profitable slogan for American 
exporters paraphrase and amplification one that 
stares you the subway: “The customer always right 
really thinks is, even when wrong, but 
especially when there any doubt.” 


Improvement Duplex Steel 


patent has been granted, covering improvement 
the duplex process making steel. said that mills 
have had considerable difficulty making rolled shapes 
from duplex steel without seams cracks. The cause 
these defects said the lack managanese 
the openhearth charge, the original manganese content 
having been practically eliminated the converter early 
the blow. The charge the furnace contains, re- 
sult, trace 0.05% manganese. This permits the 
formation iron oxide, which will enter the bath, de- 
stroying certain extent the good rolling qualities 
the ingots cast from it. 

The patent improvement lies keeping enough man- 
ganese oxide the charge throughout the refining process, 
additions manganese materials, preferably ore, being 
introduced into the furnace either before with the 
charge. Thus the manganese allowed enter the metal 
that the latter during the refining period will con- 
tain about 0.18% manganese or, better, 0.20% and over. 
this the furnace slag must contain least 10% 
manganese oxide. 


Placer and Lode Claims Defined 


“The term ‘placer understand it,” said 
Judge Riner the United States District Court for 
the district Wyoming the other day, handing down 
decision the case United States vs. Ohio Oil Co., 
240 Federal Reporter, 996, “means ground that includes 
valuable deposits not place; while the terms ‘veins’ 
‘lode,’ used the statute, are meant lines ag- 
gregations mineral embedded quartz other rock 
place.” 

this case, which the Government unsuccessfully 
sued obtain decree declaring withdrawal certain 
lands from mineral exploration, Judge Riner reaffirmed 
the principles mining law that there can vaiid 


*Attorney law, 829 Security Building, Minneapolis, Minn. 
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location mining claim without actual discovery 
mineral the ground, and that finding mere indi- 
cations the presence minerals insufficient con- 
stitute such “discovery” will support location. But 
the court found, matter fact, that this case 
valid discovery had been made. 

Speaking the character minerals that must 
discovered, the court adds that they “must such 
character that person ordinary prudence would 
further expenditure his labor and means 
with reasonable prospect success developing 
valuable mine or, oil, oil commercial quantites.” 


Hungarian Mineral Statistics 


The following figures Hungarian mineral produc- 
tion for 1914, which are somewhat belated, are given 
recent issue Iron and Coal Trades Review: Copper, 
358 tons; lead, 1368; iron ore, 1,722,340; pyrites, 
370; manganese ore, 11,413; coal (excluding coke and 
lignite (excluding coke and briquets), 
7,902,240; briquets, 112,040; coke, 128,118; pig iron, 
494,441 tons. There was decrease from the 1913 pro- 
duction the case every article except lead, which 
showed increase 231 tons. 

Imports 1914 were follows: Coal, 2,872,577 tons; 
lignite, 275,748; coke, 594,898; briquets, 11,712; pig 
iron (including ferroalloys), 94,438 tons. 


Peruvian Ore Exports 
According Commerce Reports, the Depart- 


ment Commerce, certain ores were exported from Peru 
the United States 1916 follows: Tungsten, 
529,636 kg.; vanadium, 2,915.5 metric tons; molyb- 
denum, 4,412 kg.; antimony, 63,038 kg. The tungsten 
exported was largely 62% concentrates; molybdenum, 
about and antimony, 58%. 

There are available official statistics showing the 
total exportation these minerals during 1916, but 
nearly all were exported the United States, and, there- 
fore, the figures represent practically the total quantity. 


Preservation Paper Notices 


Blueprints other paper notices, signs warnings, 
pasted wooden back for support and given about 
three coats ordinary shellac, such used elec- 
tricians, make very satisfactory waterproof sign that 
will successfully withstand average rainy weather for 
long time. 

This type sign, not requiring glass front, does 
away with the item glass breakage caused accidents, 
small boys, wind, etc., besides being cheaper first cost 
both materials and construction. 


Wolfram Output Siam increased from 602,267 lb. the 


fiscal year 1915 950,400 1916, the entire amount hav- 
ing been mined the district Nakawn Sritamarat, the 


Siamese Malay States, where the producing area has 


increased, and with the present high prices still larger out- 
put may anticipated. the district Trang, the same 
states, tungstate calcium has been found and now being 
worked for small scale. 
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The Labor Trouble Butte 


CoRRESPONDENCE 


While there evidence that Butte’s new labor troubles, 
which were precipitated the disastrous fire the 
North Butte mine which 161 men lost their lives, are 
being financed and encouraged pro-Germans, there 
are several causes that lie deeper than anything that has 
recently occurred bring them about. since the 
riots 1914 when the old Moyer-ridden miners’ union 
was disrupted, there has been growing evidence the 
need organization and authority represent the min- 
ers numerous grievances that have constantly arisen, 
there has been growing evidence overbearing authority 
the part petty bosses and grinding unprotected 
miners. Whatever the virtues the big company, 
fact well known the large majority people Butte 
that its affairs relation the public and its vast army 
employees have been misconducted, and regarded 
say so. The great fault lies the fact that 
the company managers are not close touch with the 
public with their employees. employ large 
number spies and special agents keep them in- 
formed, and the information the managers get just 
such information the agents think the managers want, 
and while the public knows lot things, the company 
managers think they know others. 

The miners the present uprising charge that the 
newspapers Butte are owned controlled the Ana- 
conda company and that only matter antagonistic the 
miners published; that they cannot get hearing 
the local press, nor get space for the most ordinary state- 
ments their side. probable that not newspaper 
man Butte, interested, would care take issue 
with the that question. not hard im- 
agine what sort permanent feeling that policy must 
breed. 

charged even that eastern financial and mining 
journals, are similarly influenced favor the big cor- 
porations, and that nothing is, can be, printed that 
not entirely favorable them. Here statement that 
has been issued the publicity committee strikers, 
and which they could not get published Butte: 

Butte, Montana, June 12, 1917. 
the Public and All Members Organized Labor: 

The Metal Mine Workers Union recently organized Butte, 
addressing this communication you feels that one the 
duties our organization owes workers every branch in- 
the first place brief statement conditions here 
Butte will much toward laying proper foundation for the 
explanation the purposes and aims our organization. 

There has been organization for miners Butte for the past 
three years and while waited, confidently hoping first that 
time some organization would perfected, were finally 
driven the conclusion that were ever have organi- 
zation, must develop and perfect ourselves. 

The task seemed too stupendous even contemplate. were 
and are opposed the all powerful Anaconda Copper Mining 
Co., which has dominated and terrorized the State Montana for 
years, ruthlessly and brutally crushing all opposition. 

Experience has taught that the police force, the county 
authorities, and short almost every official agency, would 
used the attempt extinguish the spark resistance; but con- 
ditions finally became acute that desperation organized, 
and defense all that sacred free-born men, the love 
bear our families, will fight the bitter end, determined 
look one another squarely the eyes free men should 
force the companies shackle thoroughly demonstrate 
finally that miners have right organize. 

this the largest mining camp earth are gathered 
avaricious, subservient and insatiable group business men 


could assembled any place earth. Whenever wages are 
raised the slightest degree, food, clothing, rent, fuel, etc. are 


ENGINEERING AND MINING JOURNAL 1159 


immediately boosted that not vestige gain shall remain 
the man who earns it. Rent for example has practically 
doubled the past two years, choice cuts meat are indeed 
luxury that workingmen can seldom afford, potatoes for which 
framers within fifty miles Butte are paid from one two dol- 
lars per hundreé are Butte for five dollars and even higher. 
Everything buy exorbitantly high, therefore our wages 
are not sufficient with the necessaries life, yet 
when attempt voice protest, the daily papers without ex- 
ception, write, denouncing anarchists, Ws., etc. 

course the fact that the papers are controlled the com- 
panies, explains this attitude. have press and facili- 
ties for exchanging our opinions except word mouth. 

the mines conditions are fearful. Bulkheads solid con- 
crete block great number the emergency exits and most 
the mines there are exits all the lower levels. This 
made possible the criminal complaisance the State Mining 
Inspector who never inspects mine until after accident and 
then only report that the deceased miner came his death 
through unavoidable accident spite everything the com- 
pany could do, report generally rendered. 

The companies have instituted most infamous rustiing-card 
system and have gradually perfected until the present time 
dare not express his opinion any subject for fear 
will refused rustling card. the most humiliating, de- 
grading method, ever devised break man’s spirit. can 
accomplish nothing more than the complete, unconditional aboli- 
tion the rustling-card system, feel that will have ren- 
dered the working class great service, and this organization 
will fight out these lines, matter what may come. 

anticipate vicious opposition and our effort has been 
forestall far possible the more obvious attack, turning 
the glare publicity into places where the companies not want 
light thrown, realizing that the slightest mistake might prove 
fatal and knowing that the companies had hordes gun men 
around the mines arrest and necessary kill our pickets, 
decided that picketing was not necessary the miners realize 
that our cause just. 

Our members understand that our business see that 
detectives stool pigeons given the opportunity create 
disturbance and the result has been that date the companies 
have been absolutely unable start trouble. number our 
members have been arrested, but the organization has promptly 
furnished bond, and result our ranks are not depleted. 

Most the arrests have been our members and girl sym- 
pathizers for distributing our bulletin, the companies seeming 
think that they could intimidate enough our members, 
might forced suspend publication. matter fact the 
bulletins will distributed even have mail them. Such 
contingency hardly possible our members have volunteered 
hundreds distribute copies. 

The members organized labor Butte are with us. Several 
the craft organizations this city have signified their inten- 
tion support and our demands. 

are demonstrating every day that are thoroughly and 
effectively organized. ask the support every union man, 
and study these facts must convince you that are entitled 
it. 

Our demands are reasonable, even some the company 
officials have admitted. The demands are follows: 

The Metal Mine Workers’ Union recognized all the 
mining companies the Butte district its official capacity. 

The unconditional abolition the rustling-card system and 
reinstate all blacklisted miners. 

minimum wage per day for all men employed un- 
derground regardless the price copper, the cost living 
demands higher wage scale for the workingmen. Also surface 
men receive increase wages proportion raise 
miners’ wages. 

The mines examined least once each month 
committee half selected this union, and half the com- 
pany. The object this avoid, far possible, fires and 
other accidents. 

That all men starting work mines shall shown exits 
other mines that they may able escape case fire 
other accident. 

Any member getting seven fifteen days’ layoff, given 
hearing before committee, three appointed this union, 
and equal number selected the company. the offense 
claimed not proven, the miner miners shall immediately 
put work and paid full for all time lost. 

That all bulkheads must guarded for the safety miners 


having man-holes built therein. 


much for the most radical side the strikers. 

Other facts that cannot controverted are that the 
present labor trobules were directly inaugurated and pre- 
cipitated the very worst elements Butte, and that 
some the worst the world. These include 
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the worst among the W., lawless Irish and Finn, and 
all shades pro-Germans 
Among these again are secreted and hidden from public 
view the incendiary, the dynamiter, the thug and other 
criminals who always take advantage general dis- 
turbance commit crime and cast reflection honest 
ignorant strikers. 

Many honest miners, who recognize the need 
union, tried wrest control the movement from the 
vicious element, but without avail. Hundreds good 
miners, rather than become involved the controversy, 
the result which could not foreseen, left Butte, thus 
adding further the strength the lawless 

spite the “rustling-card” system which the Ana- 
conda company has maintained for several years with the 
object getting life history every man who applies 
for work and keeping out the mines the destructive 
element, more that class men have secured employ- 
ment than ever before, and while the public seems 
have known that the mines were filling with 
and enemies the nation, the company managers ap- 
peared have been cheerful ignorance the fact until 
the climax came, and even then took them two days 
come realization what had been known every 
newspaper office for days. Really full realization the 
seriousness the situation did not come them until 
about 85% the 15,000 miners employed the Butte 
district quit work. 

Butte, like all forbearing and easy-going American 
communities and like the American nation, waited and 
watched developments until the climax danger had 
been reached and the harm had been done, and then set 
about talk about and plan means for undoing the 
harm. 


Gelasio Caetani 


article the World’s Work for June, Lewis 
Freeman reports interview with Col. Giuseppe Gari- 
baldi which the latter tells how took the Col 
Lana. This singular interest, not only for its ac- 
count adventurous and dramatic military opera- 
tion, but also owing the fact that introduces one 
our well-known and highly esteemed mining engineers, 
member the firm Burch, Caetani and Hersey. 
San Francisco, who, Italian citizen, returned his 
country and its army when appeared that 
was going war, weeks before the actual declaration. 
journeying into the Dolomite Alps Mr, Freeman’s 
attention was drawn one the peaks the range. 

“Plainly peak with personality,” said the 

“Tt’s Col Lana,” was the reply; “the mountain 
Colonel ‘Peppino’ Garibaldi took first attempt and 
Gelasio Cuetani, the Italio-American engineer, 
afterward blew and captured completely. one 
the most important position our whole front, for 
whichever side holds not only effectually blocks the 
enemy’s advance, but has also invaluable sallyport 
from which launch his own. simply had have 
it, and was taken what was probably the only way 
humanly possible. It’s Colonel Garibaldi’s headquarters, 
the way, where put tonight and tomorrow; per- 
haps you can get him tell you the story.” 
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Colonel Garibaldi, telling the story, related how 
herculean efforts got his cannon into the mountains, 
established them, and had the Col Lana ranged 


the appointed day their sudden gust 


centrated fire snuffed out the lives all the men the 
Austrian post before they had time send word their 
reserves the developing Italian infantry attack. The 
Italians took the place. 

“So far was good; but unfortunately taking the 
summit and holding were two entirely different mat- 


ters. have since ascertained that the fire 120 guns 


was concentrated upon space 100 150 meters 
which offered the only approach cover that the barren 
summit afforded. The enemy counterattacked 
night-fall but were able retake only half the sum- 
mit.” 

line was established between the two contestants 
from which there seemed little probability that either 
could drive the other. This was exposed the fire the 
guns either side and was comparatively safe from 
both, 

Colonel Garibaldi continues with his story: 

“Tt was, therefore, only natural that, when the Aus- 
trians had held before position was vitally 
essary should have, should consider the 
possibility mining the only alternative. The con- 
ception the plan did not necessarily originate the 
mind any one individual, however many have laid 
claim it. was the inevitable thing were not 
going abandon striving for our objective. 

“But while there was nothing new the idea the 
mine itself, carrying out operation 
such magnitude great altitude and from posi- 
tion constantly exposed intense artillery fire there were 
presented many problems quite without precedent. 
was these problems which gave pause; but finally, 
despite the prospect difficulties which fully realized 
might any time become prohibitive, was decided 
make the attempt blow that portion the summit 
the Col Lana still held the enemy. 


CAETANI, THE MINER 


“The choice the engineer for the work was singu- 
larly fortunate one. Gelasio Caetani—he son the 
Duke Sermoneta—had operated mining engineer 
the American West for number years previous 
the war, and the practical experience gained Californi 
and Alaska was invaluable preparation for the great task 
now set for him. His ready resource and great personal 
courage were also incalculable assets. (As instance 
the latter could tell you how, permit him make 
certain imperative observations, allowed homself 
lowered over the side sheer cliff point only 
partially protected from the enemy’s 

“Well, the tunnel was started about the middle Jan- 
uary, 1916. Some who had hurried 
home fight for their country when the war started— 
had had some previous experience with hand and machine 
drills the mines Colorado and British Columbia, but 
the most our labor had gain its experience the 
work progressed. Considering this, well the diffi- 
culty bringing material (to say nothing food and 
munitions), made very good progress. 

“The worst thing about all was the fact that had 
done under the incessant fire the Austrian 
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artillery. provided for the men best could put- 
ting them galleries, where they were least able get 
their rest comparatively safety. own headquart- 
ers were little shed the lee big rock. When 
the enemy finally found out what were they 
celebrated their discovery steady bombardment which 
lasted for days without interruption. During cer- 
tain hours that fortnight there was, actual count, 
average shells minute exploding our little 
position. With all the protection was possible pro- 
vide, the strain became such that found advisable 
change the battalion holding our portion the summit 
every week. Did have any respite myself? Well, 
or, rather, not until had to. 

“During the three months that drove the tunnel 
under the summit the Col Lana the last few weeks 
were further enlivened the knowledge that the Aus- 
trians were countermining against us. Once they drove 
near that could feel the jar their drills, but 
they exploded their mine just few meters short where 
would have upset for good and for all. All the time 
work went until, Apr. 17, the mine was finished, 
charged, and That night, while every gun 
could bring bear rained shell upon the Austrian posi- 
tion, was exploded. crater 150 ft. diameter and 
ft. deep engulfed the ridge the enemy had occupied, 
and this our waiting Alpini rushed and firmly held. 
Feeble Austrian counterattacks were easily repulsed, and 
the Col Lana was last completely Italian hands.” 


Pollution Streams 


Where mining operations are conducted such man- 
ner that the waters stream are polluted, and the con- 
dition one indefinite duration, the right owner 
downstream property redress account injury 
dates from the commencement the objectionable 
conditions and may become “outlawed” lapse time, 
under view taken the Virginia Supreme Court Ap- 
peals the Magruder Virginia-Carolina 
Chemical Co., Southeastern Reporter, 121. 

Plaintiffs sued enjoin defendant from continuing 
pollute the waters creek above plaintiffs’ lands, 
permitting stream become contaminated 
water flowing from defendant’s mine and ore-washing 
plant after becoming impregnated sulphuric acids and 
other injurious substances. But the right relief was 
denied, because appeared that the conditions com- 
plained against had continued for many years, and that 
redress was barred Virginia’s five-year statute limi- 

Steel for Ships 


Tremendous resources are being centred the out- 
put material for ships. The Sparrow’s Point plant 
the Bethlehem organization understood con- 
centrating ship steel the exclusion much struc- 
tural goods. Its own shipyard will absorb great deal 
the supplies fabricated, but other yards will probably 
draw upon the product the mills, too. Three mil- 
lion tons shipping, included the Shipping Board’s 


*Attorney law, 829 Security Building, Minneapolis, Minn. 


ENGINEERING AND MINING JOURNAL 1161 


plan, will require approximately 1,000,000 tons plates, 
shapes, etc. view the fact that the country’s capa- 
city for rolling and fabricating steel about 35,000,000 
tons year, the Government program would require only 
five six weeks for the steel produced all factors 
were the task. The full capacity the 
plants naturally could not completely centered upon 
it, for the steel trade whole would badly dis- 
organized. But the steel makers, known, are speed- 
ing the output Government ship material and 
deliveries are looked for rapidly the shipbuilders 
can handle the steel. 


Business Conventions Should Continue 


Believing that conventions trade, commercial and 
professional organizations are even more necessary and. 
advantageous now than times peace and that the 
cancellation annual meetings because the war are 
due mistaken notions economy, the Merchants’ Asso- 
ciation New York asked President Wilson dis- 
courage the postponement conventions. The following 
statement was issued response Secretary Tumulty 
June 

“The President asks say that agrees with you 
that there sufficient reason for foregoing the hold- 
ing conventions and general commercial meetings 
business interests, far can see.” 

Aluminum-Iron Alloy 


alloy containing 1-6% and least 70% 
superior aluminum alone, claims its patentee. Other 
metals, such Zn, Cu, Ni, Cd, and Mn, may 
present, but preferably absent. This alloy has 
greater density and toughness and increased physical 
properties general. permits the full chilling effect 
the mold and die reduction shrinkage casting. 

The inventor thinks that the use the alloy the 
manufacture shell fuses and detonators will reduce, 
reason its greater density, the danger gas leaks 
causing premature explosions. 


The Torsional Pipe 


the Journal June 1917, there was published 
short item showing the torsional strength wrought 
pipe, which two mistakes occurred. The twist was the 
result 713,000 in.-lb. torsional stress, instead 713,- 
000 stress. Again, the caption under the engraving 
said that the pipe was wrought iron, whereas according 
fact was wrought pipe, manufac- 
tured the National Tube Co., Pittsburgh, Penn. 
These corrections are due the company that manufactures 
this product. 


Nickel-Copper Steel 


Experiments made Prof. George Guess, Toronto 
University, showed that limited percentage copper 
steel not objectionable. fact, small amount 
beneficial for some purposes and capable-of advantage- 
ously replacing proportion the nickel nickel steel 
least one-third the combined quantity nickel 
and copper. 
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GROUND SLUICING THE GRAVELS THE NAM FOR OLD CHINESE 


The Chinese operated the Bawdwin mine for silver and lead several centuries ago. The old slags left the Chinese formed the 
basis, until recently, the lead-smelting operations the Burma Corporation; this company’s subsidiary, the Burma Mines, 


Ltd., now preparing treat the complex ores that the Chinese were unable handle profitably. Modern metal- 
lurgy has converted the complex ore deposit into one the world’s richest mines, 
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TIGER TUNNEL—OUTLET FOR THE GREAT LEAD-SILVER-ZINC OREBODY THE BAWDWIN MINE 


Since this photograph was taken, the Tiger tunnel has made connection with the Chinaman orebody, having “holed through” 
the internal shaft Sept. 22, 1916. The total length the Tiger tunnel 7250 ft. opens the mine about 750 ft, below 


THE LORING VERT 
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Recent news from the various theaters war lack- 
ing interest. the western front the condition de- 
scribed jockeying for position. deadlock prevails 
the Italian lines. The Allies’ situation Greece seems 
improved and the increase unrest Austria, while 
Russian disorder lessens, which another hopeful sign. 

effectual curb for the submarine still being 
sought. 

modified embargo exports, especially those for 
neutrals, about declared this country, and food 
prices are expected fall consequence. 

Congress still debating the subject food control 
into which the question nation-wide prohibition has 
been injected. 

large aérial fleet seems assured, and likewise greater 
efficiency building ships now that the quarrel between 
Denman and Goethals apparently settled. 


Howard Elliott Car Shortage 


Car shortage misnomer, though not where the 
shipper concerned, because not getting all the 
cars needs. But misnomer that failure 
supply cars due not much the nonexistence 
enough cars the fact that the railroad system 
overtaxed whole because lack terminals, sidings 
and modern appliances some the railroads, and 
lack modern appliances shippers and receivers 
freight some places, that the maximum use each 
car not obtained, 

These facilities have not been added they should 
have been the last five ten years. May there 
was so-called shortage 150,000 cars. round num- 
bers there are 2,500,000 cars the United States. If. 
little better loading and unloading the shipper, 
little better movement the railroad, and little more 
alert work every man the railroads, from the presi- 
dent down the water boy, each car was used little 
better, would not take very long get that 150,000 
cars out the 2,500,000 cars. about 1%. 

The spite their difficulties, have done 
good deal the last months add their cars and 
engines. But spite this, the Railroads War Board 
feels, that the war goes fear will, the total 
amount transportation that can manufactured when 
men are called the colors sent France, have 
into other forms work, will not sufficient. 

afraid there will continued shortage trans- 
use such transportation there for the essential things. 
The public should willingly give the nonessentials. 
are suggesting that there some changes made 
the passenger schedules, not with the idea saving 
money, but simply save man power, fuel and motive 
power, all which should applied the transporta- 
tion necessities. 

This matter important that Congress has taken 
and there has been introduced, the instance 
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members that body, bill which will empower some 
agency the Government, under the direction the 
President, say what commodities the railroads must 
give preference. 

essential the welfare the people that some 
such measure enacted. have courageously started 
out these things, and yet, doing them have 
necessity run counter some Federal and state laws. 
Sooner later will have stop unless, war 
measure, the Federal power says, “You must this,” 
without being subjected countless damage suits. 


Railroads Want Federal Control 


the belief the railroad executives, says book- 
let entitled “The Railroad Situation,” issued the 
Guarantee Trust Co., that they can relieved the 
conflicting, wasteful and inefficient regulation 
states and the Federal body, and this regulation can 
unified under one head, with subdivisions, 
great part their present difficulty will removed. 
Upon this platform the railroads have taken their stand 
and ask for public codperation, not their own interest, 
but the public interest, because the business this 
country can prosper only adequately served 
efficient transportation. 

Railroad economy and efficiency, under most exacting 
and embarrassing conditions, have accomplished such 
surprising results that still greater advancement might 
expected under the encouragement fair and reasonable 
regulation. Constructive suggestions which may of- 
fered relieve the railroad situation immediately may 

rates. 

Second—Federal regulation rates and security is- 

Third—A larger Interstate Commerce Commission 
with regional and functional divisions. 

the part legislative, regu- 
lating and shipping interests protect railroad credit 
and further railroad expansion. 

investors protect and main- 
tain railroad credit. 

Sixth—Recognition our national unity interest 
fundamental economic problem. 

These are all obviously possible, and provided would 
give great impetus not only the railroads but busi- 
ness generally. 

this intimate connection between the railroad busi- 
ness and other forms business which must em- 
phasized. The attitude the American people toward 
their railroads whole for the last years has been 
one detached criticism and punitive legislation. They 
have treated the railroad interests though they were 
something apart, from which the last possible ounce 
service the lowest possible cost might properly 
wrung. Their eyes have been focused solely upon their 
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immediate selfish interest. This policy could have but 
one effect, which now glaringly apparent. 

conservatively estimated that more than $1,000,- 
000,000 year new money must put into the trans- 
portation system the country order meet its press- 
ing needs. This money must raised through the sale 
new securities. order assured market under 
the severe competition now existing for investment funds 
the earning power and stability railroad investments 
must firmly established. 

The solution the problem offered the 
tion private ownership and operation properly regu- 
lated and protected. may confidently expected that 
the American people, with their long record construc- 
tive achievement, will deal with the subject decisively 
and constructively they have with economic ques- 
tions similar magnitude the past. 

Freight charges railroads the United are 
the lowest the world, also their capitalization per 
mile. The wages paid their employees are the highest, 
while their operating efficiency greatest. Yet this great 
transportation system embracing over 250,000 miles 
road and representing property value over $17,000,- 
000,000 was permitted earn return less than 
last year the value its property and equipment used 
the public. year unprecedented activity and 
unparalleled general prosperity such meager return 
our railroads shows most convincingly the need for relief. 


Food Conservation 


Herbert Hoover June outlined his plans for 
enlisting the nation’s housewives actual members 
the food administration and appealed them join 
him the fight for conservation measures and the 
elimination waste. The women will enrolled during 
period registration from July July through 
the Council National Defense and the State De- 
fense Councils. 

Instructions for food conservation and the elimination 
waste will sent Mr. Hoover every woman en- 
rolled. The six cardinal principles the instructions 
will urge these policies conservation the households 
the United States: 

least one wheatless day week, substituting corn 
bread other ‘cereals, 

Less meat the daily menus, smaller portions and 
waste. 

butter for cooking, less butter for the table, less 
lard, bacon and other pork products; all this conserve 
the fats needed war time. 

use fish and vegetables cover the de- 
ficiencies food supply. 

Purchase locally grown products cut down the 
burdens transportation. 

The spreading “gospel the clean plate” and the 
elimination all food waste. 

“As requested the President,” said Mr. Hoover, 
ask every woman the United States engaged the 
personal control food register for actual membership 
the food administration, thus entering directly into 
the national service. shall later ask various 
classes men likewise engaged food preparation and 
distribution also volunteer the national service 
their various branches.” 
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Mr, Hoover estimates the annual waste food this 
country $1,000,000,000. urges larger use 
corn and corn bread the family ration. 

“The women America,” says, “have never failed 
answer such call comes them now. The sav- 
ing food within their sphere and without food con- 
servation cannot hope win the war.” 


Build Aerial Fleet 


new American airplane engine, developed from the 
most efficient air fighting engines use the Allies, 
will the basis the mammonth aérial fleet which the 
Government will construct rapidly machines can 
turned out and pilots trained operate them. The 
new engine has been designed large part Howard 
Coffin, the advisory commission the Council Na- 
tional Defense, and automobile engineers working under 
his direction. designed for great speed and rapid 
climbing and maneuvering. 

Plans for the expenditure $600,000,000 for the con- 
struction tremendous aérial fleets this country have 
been the making for months. They were not formally 
put for the approval the War Department until the 
engineers felt confident that they could present the 
country airplane engine capable coping with the 
highest development that art abroad. The codperation 
foreign war offices was obtained and plans and designs 
French, British and Italian fighting airplane engines 
were furnished Mr. Coffin, himself one the leading 
automobile engineers the country. 

The Bureau Standards now engaged stand- 
ardizing the machinery and patterns that will used 
turning the engines out tremendous quantities. The 
bigggest automobile factories the country probably will 
used largely that, according one authority, the 
output pleasure cars may materially curtailed. 


Red Dividends 


last week’s issue was recorded the announcement 
dividends for the benefit the Red Cross number 
mining and metallurgical companies, which amounted 
$8,828,506. Since then the following have announced 
similar 


Company: Per Share Total 


These dividends, amounting $2,306,068 bring the 
total date $11,188,574. The Miami and Kerr Lake 
companies suggested that one-half their dividends 
donated the Red Cross fund and one-half 
Army and Navy Branch the Only the 
Red Cross portion included the tabulation and total. 

conference American physicists with the French 


mission has just been held Washington under 


the auspices the National Research Council. This 
result urgent request made the members the 
mission for comprehensive attack upon the scientific 
side the problem submarine detection. 


| i 
| 


1166 ENGINEERING AND MINING JOURNAL Vol. 103, No. 
Editorial 


The Matter Prices 


Recent statements and actions Secretary Daniels 
caused alarm the mineral and metal industries, which 
had already been seriously disturbed the dilatoriness 
and uncertainty his quarter. Finally thought ap- 
parently cut the Gordian knot ordering the coal 
producers furnish the coal needed the navy $2.33 
per ton, pending determination the Federal Trade 
Commission what considers reasonable price. Sim- 
ilarly, the oil producers were simply ordered furnish 
oil, price left the C., the Navy Department 
the meanwhile advancing per steel pro- 
ducers were told that the price for their product would 
per lb. The Advisory Commission for National 
Defense had previously advised Mr. Daniels that $2.95 for 
coal was fair price, and the American Iron and Steel 
had said that the steel producers should get 
per lb. for steel order obtain fair profit, but 
for expert advice, even when disinterested, Mr, Daniels 
manifestly cares little, and pronounced the dictum that 
give anything over 3c. per lb. for steel would “go- 
ing too deep into the nation’s pocket.” 


June announced that had called the Fed- 
eral Trade Commission into conference, and requested 
ascertain without delay the cost production all 
basic raw materials entering into the manufacture mu- 
nitions power for the navy. Copper, steel, iron 
and fuel oil are included, and Mr. Daniels said that when 
the production cost for such articles established, the 
price paid the navy will fixed, allowing for 
fair, even liberal, profit, the producers. “Beyond that,” 
the added, not going pay.” 


Unfortunately, nobody that know of, except Mr. 
Daniels, has much confidence the intelligence the 
Federal Trade Commission. The ideas that strange 
body are illustrated report the coal situation that 
issued June 20, which recommending 
remedy said: 


the producer each mine were paid his full cost 
production, with allowances for depletion, maintenance, upkeep, 
and all the usual items, and this were added fixed and uni- 
form net profit per ton, with due regard quality, the coal thus 
procuced, widely varying costs, pooled, could sold through 
the Government average and uniform price, quality consid- 
ered, which entirely tolerable the consuming public, 
and price much lower than could fixed effort were 
made fix uniform price the producer. would seem that 
steady employment, fair compensation labor and capital, equi- 
table distribution and stable prices could 


The application this preposterous project stagger- 
ing the imagination. Even more Mr. Daniels’ 
idea that the can determine the cost produc- 
tion long list commodities within any time that 
will correspond with the duration the war, using even 
the most pessimistic estimates. Why, take the case 
copper alone: The experts have been trying for years 
and years determine average costs that most highly 
organized and most statisticated all industries without 


being able come any conclusion. Nor any defi- 
nite conclusion possible except that which deduced 
from the market price, which says substance 
what costs produce the last pound copper needed 
any given time, plus the profit, that makes worth 
while produce it. 

Are now, following the theories Mr, Daniels and 
the C., going see pronounced that some per- 
centage cost production fair profit—say 20% 
—and have the copper requisitioned that basis? Sup- 
posing the cost the Kennecott company 5c. per lb. 
and the Franklin, 20c. per the former paid 
6c. and the latter 

Most the copper companies talk about certain fig- 
ure being their cost production. This con- 
venience, especially for comparisons. The figures not 
really have much more than comparative value. 
venture say that there not one copper producer out 
ten who knows what his real cost production. 
Two the largest producers—Anaconda and 
Co.—never give any figures this kind, for they can- 
not. the going what the expert engi- 
neers and auditors those companies cannot do? 

But there are more serious aspects the policy indicated 
these perverted ideas, which emanate from ignorance. 
Mr. Daniels trims the profits the producers, what 
becomes the plan draw great taxes from their excess 
profits? should like know what Mr. McAdoo thinks 
that phase the But the most thing 
the mischief that played interfering with the great 
natural law supply and demand, just grit were 
carelessly thrown into delicate system gears, and with 
this associated the misguided thoughts Congress 
its efforts frame workable system taxation ex- 
cess profits. Let give illustration: 

Two years ago the price for rose fantastic fig- 
ures owing there being insufficient smelting capacity 
supply the demand. The possibility great profits in- 
duced venturesome capitalists spend millions pro- 
viding new capacity. Everybody knew that the time 
phenomenal profits would but ephemeral. The ad- 
venturers reckoned that they would probably have get 
their money back year less order realize any 
real profit. Even so, many thought they were reck- 
less. Now the very thing they did produced the antici- 
pated result, had to, for was not the true opera- 
tion the law? soon sufficient smelting capacity 
was provided, the price declined, and present 
hovers around figure which high comparison with 
that three years ago, but nevertheless price 
narrow margin many producers view present costs 
for labor, material, etc. any Federal Trade Commis- 
sion going make prettier determination than 

the present time the United States urgent need 
certain things whereof the domestic supply insuffi- 
cient. The country possesses certain deposits them 


that heretofore has not been profitable exploit. 
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Some the enlightened bureaus the Government, do- 
ing their duty, have urged that attention directed 
the more promising these, but the bureaus have 
funds wherewith develop them. Therefore there must 
attempt interest private capital. But how 
private capital interested Mr, Daniels has his 
way and tells that may have only cost production, 
reasonable profit, with the prospect staring the face 
having close down and sacrifice the principal invested 
when the war over? And how capital inter- 
ested Congress tells that all the profit excess profit, 
large part which must yielded the tax-gatherer 

Great Britain went through just these things the 
early days, practicing the same unintelligent policy, 
though perhaps less crude, less rasping way, and saw 
languish the production those things that she needed 
badly. the end she had industries, her- 
self furnish them with capital, order get the pro- 
duction that she needed. Are Mr. Daniels and Congress 
prepared think that? Will they not please consider 
what harm they are threatening the nation the cheese- 
paring policy, the idea conducting cheap war? 

the mining and metallurgical industry resent 
the implications that are trying extort from Mr. 
Daniels great profits, when know that what are 
asking only for such terms will permit our several 
industries most efficient and produce freely the great 
supplies that are needed. resent 
statements that “the Almighty put these things the 
ground and the only additional cost over normal times 
getting them out.” resent being singled out the 
great list producers the victims arbitrary deal- 
ings, and stupid allegations. Why should the copper 
producer charged with designs for “profiteering” any 
more than the cotton producer? Why 25c. copper 
thing foul odor Mr. Daniels, while 25c. cotton 
blessing the people? 

There would more alarm business over the fool- 
ish and dangerous ideas that prevail the great pur- 
chasing departments the Government were not for 
the that the controversy between the Cabinet Min- 
isters and the members the Advisory Council who see 
the error their ways close the stage where there 
must appeal Caesar; and there confidence 
that the President, who broad-minded and appreciates 
the sincerity the business men, will decree policy that 
will oil rather than impede the wheels production. 
For evident every one clarity vision that what 
mostly needed this country, not only for ourselves 
but also for our allies, production, and then more pro- 
duction. And must have the conditions that will give 
porarily extravagant, for just that which induces the 
production that needed. 


The Proposed Taxation 


proposed Congress tax the excess profits 
corporations, using basis the profits obtained during 
the three years, 1911, 1912 and 1913. intimated 
that profits above that amount may taxed 75%. 
While not suppose likely that Congress will put 
through measure crude and bald this, the very idea 
that such thing seriously proposed enough give 
one the blues unless sure that certain modifica- 
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tions will introduced insure fairness. applied 
the mining business especially, can easily shown how 
such proposition might outrageously unfair. 

First: The standard taken approximately one 
five years ago. Everyone acquainted with mining knows 
that great changes might take place that length 
time, either the way favorable unfavorable de- 
velopments, changes management, both which 
would enormous number cases work tremendous 
changes the position mining corporation, war 
war. For instance, may cite the case company 
which during the last five years changes have been 
effected the way completion plants, improvements 
methods and management, that entitle this concern 
three four times the profit was making the 
period adopted standard, without any aid whatever 
from the actual war conditions. this concern should 
pay taxes 75% its earnings increased since 1912, 
would nothing short confiscation capital. 

Similarly, take the case concern like the United 
Verde Extension, which was not existence 1912. 
pay 75% all its earnings? matter fact 
mine capable producing copper very cheaply; 
and under normal scheme things, without any war, 
should make somewhere around half the money 
now making. 

Take, the contrary, case which mine has gone 
downhill far its physical resources are concerned. 
Its profits today may not any greater than they were 
1912, therefore may escape excess taxation alto- 
gether. Nevertheless, property this kind may have 
deteriorated that without the stimulus war prices 
would not running today all, and its profits reason- 
ably analyzed might prove all due the war, 
whereas other concerns more valuable and prosperous 
would owe their profits only partly the war. And yet 
our decadent mine might escape taxation altogether. 

Second: have always supposed that the Constitu- 
tion the United States provides against class legisla- 
tion. Now might appear that corporations are being 
picked out for excess profits the supposition that they 
may treated individuals who are obtaining undue 
share the advantages the present situation. This 
not true. The Anaconda Copper Mining Co., for ex- 
ample, not individual, but group twenty 
thousand people. Its profits 1916 were some fifty mil- 
lion dollars. the same time estimated that under 
normal conditions with its business conducted pres- 
ent, its profits would some twenty-three million dollars. 
The difference, twenty-seven million dollars, might 
open question for this reason: When figure 
normal prices for commodity, have take both 
periods high prices and periods low prices, and 
least portion the present high price copper would 
reached any period when this country enjoys 
business boom, war war. 

But suppose admit that the Anaconda Copper Min- 
ing Co. earned twenty-seven million dollars excess profits 
1916; what it? Divided among its twenty thou- 
sand stockholders the twenty-seven million dollars 
very great thing for each, and the mere fact that these 
twenty thousand people are handling their business co- 
operatively and that they are dealing with metal instead 
some other commodity should not expose them tax- 
ation any more than individuals any other class. How 
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Congress know for instance, that twenty thousand 
planters have not obtained twenty-seven million 
dollars excess profits also? The fact that would 
difficult look into the accounts twenty thousand in- 
dividuals, while very easy find out the record 
corporation owned twenty thousand stockholders not 
good argument for allowing the twenty thousand one 
hand escape taxation and the twenty thousand the 
other side have exaggerated form. 

Third: This proposal may also attacked the 
ground public policy. The owners corporations that 
are taxed this manner are sure feel that they 
are bearing more than their share the burden the 
war. Everybody knows that the war cannot financed 
direct taxation, but the major part must come 
from the sale bonds. People who feel that they are 
paying five ten times their share taxes proportion 
the value their capital are not likely buy bonds. 

have cited these three reasons operating against this 
proposal, not much antagonize the whole idea 
excess profit tax indicate how may grotesquely 
unfair unless imposed with just consideration 
all the and with broad provisions pre- 
vent injustice. other words, such proposal does not 
seem simple thing any means, but one which 
Congress should give the most serious attention before 
rushing through, for should plain every think- 
ing man that the resentment caused unfair taxation 
may defeat the very cause that intended pro- 
mote. 


Rumblings Arizona 


Rumblings the Clifton-Morenci-Metcalf district in- 
dicate the approach more labor trouble. Agitators 
have been busy the camps for the last days, 
and walkout was scheduled for last week. The union 
made some demands the companies June 18, but, what 
was surprise all, gave the managers days 
think them over. This inclination encourage medita- 
tion, however, considered favorable the continuity 
copper production. yet statement the demands 
has been given out, but generally thought that, 
somewhat list inconsequential indictments, 
hesitant longing for the Miami scale wages will 
found. But seems somebody has tipped off the men 
that the accounting departments grind out figure known 
“tons per man” and that that figure much smaller 
Morenci than Miami; and also, but not least, the 
managers would not reluctant pay the Miami 
scale were followed the Miami man-production. 
This gives Juan food for thought while waits for the 
clock indicate the time must begin filling the next 
car. course the bookkeepers have business doing 

Suppose the managers were take step rashly 
variance with the aims organized labor. The questions 
arise whether the companies would get somebody else 
put all that ore the chutes for Juan whether 
himself would required fill cars day get 
out. Quien sabe? The subject will bear thought. Also 
the operators already have evinced presumptuous dis- 
position run their mines suit themselves. This not 
only reflects discredit the union régime since the close 
the strike January, 1916, but also not ac- 
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cordance with the principles unionism commonly 
preached. However, after all, there are not many cars 
the Morenci mines and one can live day, there- 
fore manana would good time talk over. 


The Labor Trouble Butte 


The labor trouble Butte has attained unexpectedly 
serious proportions. While this was, without any doubt, 
stirred pro-German interests, seeking deliberately 


_to make trouble, clear now that there was under- 


lying dissatisfacton among the miners. The North Butte 
disaster afforded the psychologic time for the pro-German 
agitators, self-seeking labor leaders and others 
lize this, and they took prompt advantage it. 

The dissatisfaction may said focus working 
and living conditions Butte. With respect most 
the grievances, the companies are not responsible, and the 
complaints the men should really directed other 
quarters. Thus, the matter safety the mines, 
the Anaconda company has been among the leaders the 
mining companies the country promoting safety 
measures. Such company does not want have acci- 
dents any more than the men do. Indeed, the company 
notoriously more careful than its men. The recent ac- 
cident the North Butte—which not Anaconda 
mine—was distinctly due the carelessness one its 
employees, was due gross stupidity and was entirely be- 
yond the control the management; yet the North Butte 
company obliged pay—and properly pay—a large 
sum money under the Workmen’s Compensation Law 
provide for the families those men who innocently 
lost their lives. 

When the striking miners Butte demand the dis- 
missal the state mine inspector and demand rigid en- 
forcement the state mining law, they should direct 
their attention not the companies, but the governor 
and the state legislature. The United States Bureau 
Mines Bulletin has drafted model for state leg- 
islation for safety mining, which has been adopted 
with satisfactory results several the states. Let the 
miners Montana demand the enactment that law, 
with the minor modifications necessary adapt 
the peculiar conditions their mines, and they will have 
solid basis which act. feel sure that the 
companies would not oppose such movement. 

Furthermore, let the labor leaders and their unions 
preach among themselves that any man who disobeys the 
law the state man who should punished more 
less severely according the heinousness his offense 
and the provisions the state law; let them agree that 
the companies shall have free hand dismissing such 
men, who endanger the lives others (just did the 
guilty man the North Butte accident) let the labor 
leaders agree such policy this, and the matter 
safety the mines which they earn their living would 
improved more effective way than they have 
talked about thought about. order obtain such 
betterment conditions, not necessary for them 
strike complain against the companies. Their 
real complaint should against their representatives 
the legislature. their representatives not properly 
represent them, let them the next election put men 
who will. 
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Nor have the Butte miners any just complaint against 
the companies the subject living conditions 
general. Butte not district company stores, com- 
pany boarding houses, ete. The men who work the 
mines live the city and its outskirts, the mines being 
close by, such ways they want to. The companies 
have exhibited spirit paternalism. Perhaps has 
been regarded that such spirit was not desirable. The 
miners the Calumet Hecla showed scant apprecia- 
tion when they struck few years ago. There is, 
however, one thing that the Butte companies have earn- 
estly striven do, and that eradicate the influence 
the rum saloons. Nobody appreciates better than the man- 
agers the disastrous results when imbibed 
workmen. rather humorous that the strikers should 
now finding fault with the companies for not having 
exterminated the saloons. 

The crux the matter between the companies and the 
miners the demand the latter for increased wages. 
The miners are already getting the highest wages ever 
known Montana. The companies have way made 
them partners the business, giving them wages that 
sliding scale, according the price for 
copper, that when the companies make more money 
the men earn more. This eminently fair, and here- 
tofore has been supposed quite satisfactory. But 
the men now say that they are not getting enough. 
They say that when their wages advance, the landlords 
and tradesmen Butte advance their charges. The land- 
lords and tradesmen say that they have advance them 
owing the increasing demands the mechanics—the 
plumbers, the carpenters, brick masons, work 
for them. have exhibition the same old 
vicious circle, the working which last being recog- 
nized the highest among the labor leaders. will 
the miners Butte good squeeze more money out 
the companies. This real solution their troubles 
economy, and getting they ought make the be- 
ginning fixing things with the unions other trades. 
Unless they do, the vicious circles will rise and rise 
higher, until some day they will break with general 
disaster. 


Subscriptions Belgian Kiddies, Ltd., date 
amount $97,705.67. 


THE WAY 


other gems brevity should the opinion 
engineer the merits consolidating some prop- 
erties: “The consolidation based the assumption 
that putting four dead cats together will make one live 

note with regret that the Engineer 
has temporarily suspended publication. While was 
“house organ,” was one the best its kind, and 
gave from time time refreshing information upon 
the subject earth moving that was especially valu- 
able because emanated for the most part directly 
from the operators steam shovels, dredges and other 
earth-moving machinery. The regret felt over the 
suspension this publication tempered its cause— 
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both the editor and his assistant have joined the col- 
ors. Bradlee Van Brunt, the editor, closes his announce- 
ment suspension publication with the following 
words: “When our armies return victorious will again 
the job. When such time arrives our con- 
fident hope that those who have been with the past 
will not have forgotten the ‘Excavating 
feel sure that former readers Mr. Van Brunt pub- 
lication will look forward with pleasant anticipation its 
resumption and expect find some interesting pointers 
rapid dirt moving practiced “somewhere France.” 


Edward Eyre Hunt article the World’s Work, 
for June, “Hoover the B., says the following 
about mining engineers, under the sub-head “The Glory 
the Mining Engineers:” “There must something 
about the mining engineering profession which en- 
courages these traits. confess not know how 
define it, but there seems unusual esprit corps 
and high level professional honor and sensibility 
which marks mining engineers out from the mass men. 
cannot accident that Herbert Hoover and prac- 
tically all his more important assistants Belgian 
relief work have come from this group. can hardly 
accident, either, that the Rocky Mountain Club, 
club New York mining engineers, gave $500,000 
—all that they had been saving for new club house— 
and handed over post-haste Hoover spent for 
Belgium; that still another group mining engi- 
neers have formed corporation called “Belgian Kiddies, 
Ltd.” for the purpose aiding the children Belgium. 
For these men seem creating among themselves 
new type citizen. There are few dictators their 
ranks. They seem like 

“Going out lunch used religious rite; friends 
mine always went out lunch with loud noise; but 
this all changed,” says New York correspondent, 
“since Food Director Herb Hoover, over 
set about ‘make economy This has proved 
expensive slogan for me, was demonstrated today. 
came downtown about the witching hour and 
immediately called several friends. was un- 
able connect with any them, and their stenographers 
said nothing whatsoever about lunch. When called 
friend the good old days said one three things: 
‘Come down and take lunch with me,’ ‘Can’t talk 
over will meet you the Gigantic 
Lunch was the one event the day 
every business man’s life. Today you don’t hear any 
more about lunch than you hear about the peace propa- 
ganda. The professional lunchers are apparently re- 
tired the foreign secret agents. ensemble 
has gone out style. They lunch just the same, 
but they don’t advertise the fact. They are more modest 
about it. They not sound the tocsin summon the 
hungry. They simply sneak out the back door and 
lunch. Nowadays when you get man the 


says: ‘Come down AFTER lunch.’ The word 


temperance lecturer’s nose. Again must note our 


faithful diary that General Sherman was eminently right. 
even worse than claims be.” 
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operations. Murphy built home for the Yavapai Club 
Alfred Brooks, formerly charge Prescott and gave zodlogical garden 


Sydney Ball will shortly Russia 
professional business. 

Parke Channing has returned from 
prolonged trip through the West. 

Finlay has returned from ex- 
tended trip through the West and 
Missouri. 

Weld, New York, was Ten- 
nessee this week. Mrs. Weld accompanied 
her husband. 

Allen Rogers California and 
expects there for several months, 
engaged professional work. 


Coupal has gone Arizona 
make examinations for interests repre- 
sented Kirby Thomas New York. 


Charles Mentzel has returned New 
York after having been engaged for two 
months examinations New Mexico. 

Herbert Hoover now “Doctor 
Hoover,” the degre LL.D. having 
been conferred him Princeton Uni- 
versity. 

Denver, recently examined mining prop- 
erty Ross Basin San Juan County, 
Colorado. 

Wharton, formerly general sales 
director the Crucible Steel Co. Amer- 
ica, will become president that company 
July 

Robert Sticht will address the San 
Francisco Section American Institute 
Smelting.” 

Rodgers and McBride have 
been ordered Butte assist adjust- 
ing labor troubles, their capacity 
Government mediators. 

Edwin Eaton has resigned man- 
ager the Products Co., 
operating Rye Valley, Virginia, and 
will take other work the South. 

Major Arthur Dwight 
from the Council the Mining and Metal- 
lurgical Society America, expects 
leave the United States very soon. 

Stewart, formerly manager the 
Consolidated Mining and Smelting Co., 
Trail, C., has established office 
Vancouver, C., consulting engineer. 


Sharpless has been elected mem- 
ber the Council the Mining and 
Metallurgical Society America, suc- 
ceed Major Arthur Dwight resigned. 


Edward McCarty, formerly professor 
mining the University Minnesota, 
has established general practice min- 
ing engineering, with offices 3615 Lyn- 
dale Avenue South, Minneapolis, Minn. 


Francisco Massillon, formerly charge 
iron operations Mexico, now 
Barcelona, Spain, engaged general engi- 
neering practice. His address Calle 
Diputacion 349. 


John Worth has received 
sion Captain Quartermaster, Quarter- 
masters Reserve Corps, A., and has 
been assigned the Remount Depot 
Front Royal, Va. 


Fayette Jones has resigned from the 
presidency the New Mexico School 
Mines and has left for Alaska where 
wil] spend the rest the summer inspect- 
mining property. 


Richard Rous Mabson, author the 
well-known work, has 
retired, the age 70, from his years’ 
joint editorship, the “Statist,” the London 
financial paper. 


Spaulding has accepted 
engagement with the Emergency Fleet 
Corporation consulting capacity for 
special work and has gone Washington 
for that purpose. 


Dr. Henry Howe has been elected 
member the National Academy 
Sciences, distinction, new members 
are chosen from the distinguished men 
science the United States, the Academy 
being comparable the Royal Society 
London. 


Montrose Lee, who has been Hayti 
for severe! months, has returned New 
York. expects London soon 
where will attached the foreign 
department Pearson Son, Ltd., 
Parliament St., Westminster. 


Frank Crockard, recently vice presi- 
dent the Tennessee Coal, Iron and R.R. 
Co., has been elected president the 
Nova Scotia Steel and Coal Co., Ltd. 
succeeds Col. Thomas Cantley, who becomes 
chairman the board directors. Mr. 
Crockard will have charge plans for 


the Division Alaskan Mineral Resources 
the United States Geological Survey, 
has been appointed captain the Engi- 
neer Officers Reserve Corps and ordered 
report for training. During his absence 
George Martin will geologist, acting 
charge Alaskan work. 


Obituary 


Rodgers, mining engineer, formerly 
operating Calaveras County, Calif., died 
Pittsburgh, Penn., June, 1917. Rodgers 
was discoverer the Nickel Plate mine 
British Columbia and was chief engineer 
the survey the Northern Pacific R.R. 
Montana. 


Cyrus widely known mine 
operator Colorado, was buried recently 
Monrovia, Calif., where had been 
living for the last five years. came 
Colorado from West Virginia 1860 
and became one the builders the 
mining industry Park County and Lead- 
ville, later going the Cripple Creek fields 
gold boom was on. was born 


Eugene Chen, mining engineer and 
graduate the University California, 
died Yunnan province, China, May, 
1917, result forest fires believed 
Word his death was received June 
leaving Berkeley, Chen went 
Yunnan, the farthest inland the south- 
ern provinces and was the first mining 
engineer undertake mining and prospect- 


ing there. 


Dr. Robert Bell, the noted Canadian 
geologist, formerly director the Canadian 
Geological Survey, died June his 
home Portage Prairie, Manitoba, 
aged years. was born Toronto 
and entered the service the 
Geological Survey. 1867 was ap- 
pointed professor science Queen’s 
University. but did not retain the position 
long, preferring devote himself geo- 
logical field work. His special contribution 
science was the mapping large por- 
tions the territory between Labrador 
and the Rocky Mountains. surveyed 
the great rivers western Canada and 
made track surveys many its lakes, 
and acted geologist and naturalist with 
expeditions Hudson Bay. 1877 
was appointed assistant director the 
Geological Survey, and, the death 
Dr. Dawson 1901, became director, re- 
taining the position until 1906. Dr. Bell 
superannuated 1908. contrib- 
uted much scientific journals, but his 
most valuable publications were his an- 
nual reports field work. was 
delegate from Canada the International 
Geological Congress Vienna 1903, 
Fellow the Royal Society, and LL.D. 
ceived the King’s Gold Medal the Royal 
Geological Society and the Cullum Gold 
Medal Geographical Society. 


Frank Murphy Prescott, Ariz., 
June 23, the age 62, after 
short illness. was native Maine, 
and survived wife. Murphy came 
Prescott 1877, and served clerk 
entered politics and 1883 was com- 
missioner the Denver mining exposition 
and went New Orleans the following 
year the same capacity. 1887 
interested “Diamond Jo” Reynolds the 
Congress mine, Yavapai County. The 
need transportation this mine caused 
the building the Santa Fe, Prescott 
Phenix R.R., financed Reynolds and 
capitalists associated with the Santa 
system, who placed Murphy charge. 
1893, Murphy organized the Prescott Na- 
tional Bank, which was president 
till 1910. secured extensions the 
Ash Fork-Phenix line, route that 
was intended give the Santa system 
new outlet eastward, way 
Paso, though this last effort failed. 
planned, also, rail connection with 
the Gulf California from his Red Rock- 
Silver Bell mining road, which never got 
beyond location surveys. About years 
ago, Murphy organized the Development 
Company America, which took over 
control the Congress mine, the Poland 
mines the Bradshaw mountains, the 
Imperial mines, smelter and railroad, west 
Tucson, and the famous bonanza mines 
Tombstone. deep shaft was driven 
the latter cost pumping 8,000,- 
000 gal. water daily. After spending 


$5,000,000, disaster the pumps closed 
down the Tombstone mines June, 1909, 


and park the city. con- 
trolled the Arizona for about 
years. built hotel Castle Hot 
Springs and established winter resort 
there. was active politics con- 
servative Republican and contributed heavi- 
the party’s funds. attractive 
personality, combined with forceful business 
and administrative ability, said 
have brought into Arizona for investment 
more money than any other citizen. 


Societies 


The Institute Chemical 
Engineers held its ninth semi-annual meet- 
ing June 20-22 Buffalo, 


The American Society for Testing Mate- 
rials held its 20th annual meeting 
Atlantic City, J., June 
program, extending over sessions, in- 
cluded numbers. 


The Merchants’ Association New York 
has elected the following officers for the 
ensuing year: President, William Fellowes 
Morgan; first vice-president, 
Pierson; second vice-president, James 
White; third vice-president, William Ham- 
lin Childs; treasurer, Silas Webb, and 
secretary, Mead. 


American Electrochemical Society held 
meeting its Board Directors 
May 25, which many new members 
were elected. The treasurer and secretary 
were authorized invest $2000 the cash 
balance hand Liberty bonds. 
Various technical committees were ap- 
pointed and confirmed. 


New Patents 


United States patent specifications listed below 
may obtained from Engineering and 
Mining 25c. each. British patents 
are supplied 40c. each. 

Amalgamation-Mill. David Penrod, 
(U. No. 1,230,770; June 19, 


Amalgamator. William Dill, Seattle, 
(U. No. 1,230,185; June 19, 


Casting-Machine. Henry Alinder, Mil- 
waukee, Wis., assignor Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis. 
(U. No. 1,230,360; June 19, 1917.) 


Casting-Machine. Charles Henry Lister, 
North St. Paul, Minn. No. 1,230,587; 
June 19, 1917.) 


Drafting—Drawing-Board. 
Fulton, Omaha, Neb. No. 1,230,398; 
June 19, 1917.) 

Drilling—Forming Die. Oscar Julien, 
Wis. (U. No. 1,230,303; June 


Drilling-Machine. Henry Dreses, Cin- 
(U. No. 1,230,386; June 


Gold—Subaqueous Gold-Saving Appara- 
tus. Samuel Caldwell, Oakland, (U. 
No. 1,230,274; June 19, 1917.) 


Heat-Insulating Material and Method 
Making Same. Charles Hite, Philadel- 
(U. No. 1,230,297; June 19, 


Hydrometallurgy—Method 
Ores Metal-Bearing Products. Frederic 
Eustis, Milton, Mass. (U. No. 1,230,- 
143; June 19, 1917.) 


Ingot-Mold. Samuel Hitt, Elyria, 
Ohio, and Joseph Peyton, Johnstown, 
(U. No. 1,230,405; June 19, 


Ore Classifying and Sizing Mechanism. 
Joseph Franz and Frank Franz, 
(U. No. 1,230,697; June 19, 


Ore Separator—Jig. Robert 
Richards, Boston, Mass. (U. No. 
230,433; June 19, 1917.) 


Ore-Separator. Ephie Cohen, Joplin, Mo. 
(U. No. 1,230,674; June 19, 1917.) 


Quarrying—Stone-Cutting Leon- 
ardo Filotico, Manduria, Italy. (U. No. 
1,230,696; June 19, 1917.) 


Refractories—Furnace-Lining and Meth- 
Making Same. George Patnoe, 
Maple Grove, Ohio, assignor, mesne as- 
signments, The Dolomite Products Com- 
pany, Cleveland, Ohio. (U. No. 1,230,- 
430; June 19, 1917.) 

Smelting—Art Fusing Ores, Raoul 
Pierre Pictet, Paris France, (U. No. 
1,230,431; June 19, 1917.) 
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Gold-Dredging Operations the Natomas 
company California, 1917, will net 
$1,000,000 according estimates just made 
covering the first half the year. 
ing the land resoiled No. and 
dredges, coincident with the recovery 
the gold, there are dredges operating 
the American River division and the 
dredges operating the Feather River 
division. The company has taken 
net earnings the two fleets dredges 
the money essential the reclamation 
90,000 acres land agricultural uses. 
anticipated that the crops the 
ranches that are under cultivation will 
amount total $500,000 the season 
1917. 

Title Magnesite Claims Santa Clara 
and Stanislaus counties have been awarded 
the Western Magnesite Development Co. 
Judge Van Fleet the Federal Court. 
The property estimated worth 
$250,000. The suit was brought Hugh 
Stock Nevada, one the largest 
stockholders against James Cummings, 
president the company son 
James Cummings, Jr., Thomas Wolfe, 
secretary and Joseph Stock, son the 
plaintiff. Plaintiff charged that his own 
son and the three co-defendants 
defraud the company failing 
assessment work the amount 
$5000 for which plaintiff furnished the 
money, and through failure the as- 
sessment work relocated the claims 
which the work should have been done and 
located other claims. The court ordered 
the claims deeded the company. 


studied the University California 
department chemistry which will con- 
tribute the labor members during 
the summer problems presented the 
Federal Government and the California 
State Council Defense. The men volun- 
teering their services have signed 
agreement not use their inventions and 
results their researches for private gain 
and that all patents obtained for inventions 
will assigned the board regents 
and all royalties will the University 
create endowment fund for scientific 
research. Several inventions now under 
way are said importance and 
have already been transmitted the 
Navy for consideration. Prof. Gilbert 
Lewis head the department chem- 
istry Joel Hildebrand industrial chemist 
and Edmond O’Neill director the 
laboratories. 


Fuel Famine California and the entire 
West stated Southern Pacific officials 
possibility and they advise that 
steps taken the public once 
avoid all waste and conserve every possible 
source supply wood and coal and oil. 
The dearth coal said due 
shortage labor the coal mines 
the country, shortage ships for coast- 
wise and foreign coal and lack equip- 
ment for transportation. The 
Union Pacific Coal Co. has withdrawn from 
the commercial market. Railroad orders 
placed last August have not been filled and 
there scarcely any reserve supply 
coal the Pacific Coast, what available 
likely required the Government. 
The wood situation serious that the 
Southern Pacific has issued instructions 
reclaim all scrap piling, ties and second- 
hand lumber along its lines. Fuel oil also 
presents serious problem and upon 
this fuel that most the transportation 
and large industrial concerns are dependent. 
Scott, vice president and general 
manager the Southern Pacific company 
states that the company burns its 
engines about 40,000 bbl. oil day and 
that the reserve supply almost exhausted. 
Pending the result location, has asked 
the Federal court for permission increase 
the production drilling upon its own 
order obtain sufficient fuel 
handle its business. this application the 
company agreed that the increased oil pro- 
duced from the naval petroleum reserve 
would delivered the Navy demand, 
should held that the Government has 
any right the lands question. The 
company with drillings 
lands outside the naval reserve, but 
immediate relief the situation said 
impossible. 


Correspondence 


BUTTE—June 
(By telegraph) 


Butte Labor Situation daily becoming 
more serious and tonight the outlook 
that there will general shutdown 
the mines Butte and the smelteries 
Anaconda and Great Falls. The demands 
the strikers are unreasonable and 
impossible that generally recognized 
that the purpose the men behind the 
move shut down the mines and stop 
the production copper and zine. 
pretense that nonunion electricians were 
doing work striking electricians who 
went out against Montana Power Co., the 
strike committees succeeded calling out 
machinists, boilermakers and blacksmiths 
the Anaconda, Butte Superior, 
Butte and Clark properties. Wednesday 
night, hoisting engineers will meet and vote 
question supporting the strikers and 
support given will result general 
shutdown managers declare they will 
not recognize the new union 
miners, nor grant the demands the elec- 
tricians. Senator Clark conference with 
Rodgers, Federal mediator, declared 
that before recognizing anarchistic union 
would close his mines, let them fill with 
water and never hoist another pound ore. 
Mill and smeltermen’s union tonight en- 
dorsed miners strike and voted surrender 
its charter American Federation 
Labor and unite with union. 
Silver Bow and Labor Council, 
central labor body Butte, also endorsed 
the striking miners. Strikers have refused 
all suggestions arbitration even con- 
ference with Montana Power Co. and 
declare they will fight out their own way. 
All action the unions defiance 
the national regulations and American 
Federation Labor which all them 
are chartered. The national officers the 
unions are arriving Butte help 
straighten out affairs. 


Serious Labor Shortage throughout the 
mining districts the state has greatly 
interefered with the work the mines 
and the mills this season. Numbers 
miners have enlisted the army and navy 
and some the best mechanics have quit 
and gone work the United States 
navy yards. The situation will still 
more serious when selection made for 
the new army. Unless some exemption 
granted. Colorado’s production metals, 
essential the prosecution the war, 
will greatly curtailed. Gold-mining 
companies are particularly hard hit be- 
cause their costs are going alarm- 
ing rate while there corresponding 
increase selling price their 
products. During the last two 
cost standard supplies used and about 
gold mines and milling plants has increased 
meeting the executive committee the 
Colorado Metal Mining Association was 
held June consider the acute 
labor shortage and was 
adopted favoring the exemption from mili- 
tary service all employees the 
metal-producing industries. Congressman 
Taylor, vice-chairman the mining com- 
mittee the House Representatives, 
was requested take the matter with 
the proper authorities Washington, and 
the various mining organizations the 
metal-producing states were urged line 
their congressional delegations 
port the measure. The movement 
favor the measure suspend all assess- 
ment work unpatented mining claims 
until after the war, order that this 
labor may employed production, has 
met with unanimous support throughout 
the mining districts the West. 


SALT LAKE CITY—June 


Uinta Land Sale opened Provo 
the morning June 18. Most the 
land suitable for grazing purposes, and 
the government offering from 50c. 
acre. There are 1632 tracts 
which vary size from 320 acres 
and person may purchase more than 
640 acres. classified oil and 
nitrate, withdrawn lands, 
will sold with reservation the 
mineral deposit. 
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Strike International Smeltery still con- 
tinues and Federal officials are visit 
Tooele. John McBride, coming the rep- 
resentative the Secretary Labor, 
expected shortly. The strikers, who are 
many have held various 
meetings, listening speeches the dif- 
ferent languages represented. Thése meet- 
ings have been attended Knerr, 
the state industrial commission, who has 
been Tooele since the beginning the 
strike. Saloons have been closed, and there 
has been disorder. 


CLIFTON, ARIZ.—June 


Another Labor Strike being stirred 
this district. Donnelly, president 
the State Federation Labor, who was 
the principal force behind the abortive 
Jerome strike, has been visitor here 
late. said have been authorized 
locals, with nominal membership 
4000, make public their demands for 
abolition the contract system, seniority 
rule the employment and discharge 
workmen, time-and-one-half for men who 
work overtime case emergency and 
for the establishment the Miami wage 
there will demanded recognition the 
union, company collection union dues, 
sharp reduction store prices and 
free supply fresh water underground. 
Donnelly has been quoted stating that 
the contract system 
viduality the worker the detriment 
worker, whom there are many this 
district, generally prefers contract. The 
closed shop, considered, one condi- 
tion that never will granted the 
three operating companies. told that 
the stockholders the Arizona Copper 
Co., Ltd., Scottish company, are 
heavily taxed home their coprer 
profits that they would about soon 
down their plant not, their 
were given some degree 

on. 


WASHINGTON—June 


The Explosives Bill, which will soon come 
before the Senate, will carefully con- 
sidered the committee mines and 
mining. expects exhaustively into 
the tentative regulations which have been 
anticipation the passage the bill. 
Kelley, the Anaconda Copper 
Mining Co., who had intended appear 
before the committee tell the expe- 
rience his company with the pilfering 
explosives, was prevented being 
present. the idea Van Manning, 
the director the Bureau Mines, 
secure volunteer the Hoover Pea- 
body type who will willing take 
charge the administration the ex- 
year. addition the intention 
divide the country into four regional de- 
partments. Each department will under 
the direct supervision dollar-a-year 
volunteer. New York, Chicago, Denver and 
San Francisco are mentioned Mr. Man- 
ning the points from which 
the departments will administered. 
addition planned have state and 
territorial headquarters, each which 
visors, which there will num- 
ber, will receive salary $1800. Be- 
fore the regulations are drawn finally, 
Mr. Maning proposes submit them 
persons representing all interests that will 
affected. Mr. Manning suggests that 
the regulations should not adopted until 
they have been passed upon representa- 
tives the operators metal mines, coal 
mines, quarries and other industries using 
explosives quantities; representatives 
the United Mine Workers America, 
Western Federation Miners, National 
Safety Council and interested munici- 
palities. addition manufacturers ex- 
plosives, well jobbers and retailers, 
will asked send representatives 
the conference. 


Intimations Government Operation 
mines and the insistence the adminis- 
tration determine costs production 
for itself have had disquieting influence 
number industries. The produc- 
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tion-cost probe extend copper and 
iron ore, well coal, oil and cement. 
great amount faith expressed 
mining men here the ability of. the 
Federal Trade Commission arrive 
the correct solution intricate prob- 
lem the cost production. There 
has been tendency disregard the 
extensive evidence presented the oper- 
ators showing their costs. the 
administration contemplates drastic action 
shown clearly the following 
made Francis Peabody, the com- 
mittee coal production. may con- 
sidered with equal timeliness copper 
“Unless some regulation made the 
present high price coal the coal men 
themselves, the government going step 
and for them. not pleasant 
for say this but know what 
going done. much better that 
should willingly get together and confer 
with the broadminded men the Federal 
Trade Commission and discuss this matter 
with our cards table, than for 
some man given the authority 
tell the price for which are going 
sell coal, or, comes the worst, 
for some government official take charge 
our mines. know this will done, 
not desire add further the wide- 
spread uncertainty. Conditions must 
faced, however. The attitude the Secre- 
tary the Navy indicated when 
declared formally that “there justifi- 
cation for tremendous increase the 
prices basic materials. The Almighty 
put these things the ground and the 
only additional costs over normal times 
getting them out.” Continuing, said: 
the Trade Commission has made 
its report the cost production, reason- 
able profit will added and the price will 
fixed after have full knowledge 
costs.” 


JOPLIN, MO.—June 


Lower Royalties offset increased pro- 
duction costs are being urged here 
the only recourse that may expected 
keep the thin sheet-ground mines oper- 
ating. There another rise 
hard iron during the last week, and in- 
creases the price pipe, tracking, steel, 
and powder have been numerous. few 
years ago hard iron could purchased 
for $2.50 per hundred, now $4.50. 
Ore buckets that used cost $11 now cost 
$23, and the low-grade sheet-ground mines 
require many them. Tracking, formerly 
costing $1.60, now costs $4.25. Steel that 
used sell for $1.10 now brings $2.20. 
Coal that formerly could purchased 
the mines Kansas for $1.25 per ton, now 
costs and impossible contract 
for any amount this price. Powder 
that formerly could obtained for $9.75 
per hundred now costs $30.75, with fuse 
and caps correspondingly advanced. 


Development the Waco Camp, north- 
west Joplin, continue indicate 
unusually rich prospects. The American 
Metal Co. has lease what known 
the Liberal mine there, where new 
shaft has just been put down. From the 
depth ft. 134 the dirt taken from 
the shaft gave average return 
blende. For part this distance the 
milling the ore custom mill gave 
recovery fraction less than 25% 
blende. the last few weeks drill 
holes have been brought near Waco 
that are rich any ever recorded 
the Oklahoma section the field. Where 
year ago only one concentrating plant 
was being planned, sites for nine have 
now been blocked out and many new 
mills will operation the camp with- 
the next six months. Part the 
orebodies are found the Missouri side 
and part Kansas, and the turn-ins will 
doubtless divided between Waco, Mo., 
and Lawton, Kansas. 
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Government Will Run Coal 
western Canada. secure the prompt 
operation the coal mines the Crow’s 
Nest Pass region, the Dominion govern- 
ment announced, June 22, that 
Armstrong, Vancouver, had been ap- 
pointed commissioner operate the 
mines, direct the owners so, 
under the war measures act. Work 
resumed, but assumed that the 
proposed penalty per day against 
the miners—which the operators stood out 
for—will not Shortage 
coke this region caused the closing 
the copper smeltery the Granby Con- 
solidated Mining, Smelting and Power Co. 
Grand Forks, C., and caused serious 
the Consolidated Mining and Smelting Co., 
though the latter company succeeded 
keeping its plant operation. 


Labor Situation Porcupine gradually 
becoming less acute, and the prospect 
strike diminshing result amicable 
conferences between the mine owners and 
their employees. The response 
their own men only, agreed grant them 
allowance 50c. per day continue 
long cost living, shown the 
reports the Dominion Food Commission, 
remains higher than August, 1914. All 
other bonuses are discontinued. The officials 
the Porcupine Crown, Vipond and 
Schumacher have also been conference 
with representatives their employees, 
but the result has not yet been announced. 
The Dome Mines has intimated its willing- 
ness hear complaints from its employees. 
The Tough Oakes Kirkland Lake has 
granted the 50-c. allowance under same 
conditions the McIntyre. The position 
the companies that, while willing 
confer -with their own employees, they will 
not recognize the union, appears 
accepted the men. 


The Mining News 


ALASKA 

COPPER ORE SHIPMENTS in_ 
17,710 tons, containing 7,146,- 
$24 Ib. 


ARIZONA 
Cochise County 


MASCOT (Wilcox)—Reported leased 
American Smelting and Refining Co. 


Gila County 


NEW DOMINION (Globe)—Copper ore, 
ranging from 10%, being shipped 
Old Dominion smeltery from the old Mal 
lory mine. Twenty-five men are employed. 


MIAMI COPPER 60-day 
stay has been secured the Minerals 
Separation flotation decision, agreement 
counsel and filing $200,000 bond. 

Graham County 

INSPIRATION CENTRAL (Geronimo) 
from this property Black 
Rock mining district will begun July 
14-mile road completed from mine 
Arizona Eastern Ry. Body shipping 
ore recently opened tunnel. 

Greenlee County 


ARIZONA COPPER (Clifton)—May pro- 

duction was 5,200,000 
Mohave County 

UNITED EASTERN (Oatman)—During 
‘May milled 7802 tons, increase 
tons per day over record for April. Aver- 
age value $17.10 per ton, recovery 96.12%. 
New compressor contemplated. 

Pinal County 

TROY ARIZONA shaft 
now down 225 ft. 

PINAL DEVELOPMENT 
Bottom new winze good ore. 

RAY SILVER (Ray)—Nearly 200 burros 
taking ore down railroad. 

GILA 
210 ft.. some excellent ore encountered. 
Flow water increasing. 

Yavapai County 

UNITED VERDE oper- 
ating full capacity. New 
bunkhouse being built entrance Hope- 
well tunnel. 


TIP TOP (Prescott)—C. Hollinger 
Co. Los Angeles have taken control. 
Agree liquidate present indebtedness 
and development. First work will 
unwater 800-ft. shaft. 

ERADSHAW REDUCTION CO. (Crown 
King)—New mill working satisfactorily, 
making much better recovery than old 
plant. Installing tramway Wildflower 
mine. Company expects treat tailings 
Old Tiger mill after remodeling that 
plant. Gemmill, manager. 

HILL (Skull Valley)—Lately 
taken over Garford interest, which are 
also operating the Jackman Withers 
molybdenite mine near Kingman Mohave 
County. Shipments starting from Copper 
Hill group which consists claims. 
charge George White, general man- 
ager Arizona Sampling and Reduction 
Co. Wickenburg. 

Yuma County 

SWANSEA LEASE (Swansea) Em- 
ployees this copper mine, recently taken 
over the Clarks, went strike for the 
Miami scale, which was immediately granted 
Charles Clark who was the 
property the time. 


CALIFORNIA 
Amador County 


LINCOLN CONSOLIDATED (Sutter 
Creek)—Third payment reported have 
been made under purchase option held 
Eastern men—said associated wit 
the owners the Old Eureka. The prop- 
erty includes the Wildman and Mahoney, 
adjoins the Old Eureka the north and 
underlies the principal portion the town 
Sutter Creek. the early days 
Amador County, these mines were among 
the large producers but like many other 
mines the Mother Lode were abandoned 
when became necessary expend money 
for development. Consolidation the Lin- 
coln Consolidated and the Old Eureka con- 
sidered probable. Payments far the 
Lincoln Consolidated are said have 
amounted $123,000; the price approxi- 
mately $200,000. 


Calaveras County 


BUMSTED (Murphy) Electric hoist 
contemplated this prospect. 


ROYAL CONSOLIDATED (Hodson) 
Reported that indebtedness settled and 
mine will resume. 


SAFE DEPOSIT HYDRAULIC MINING 
(San Andreas)—Permitted sell 
shares par $250 per share for further 
equipment. 

SAFE DEPOSIT 
Hydraulicking resumed under new manage- 
ment after idleness month; employing 
men and using 700 in. water. 


DENSLOW 
optioned Mr. Folsom Stockton. 
Crosscut tunnel will driven orebody. 
Denslow, owner. 


HODSON MINES CO. 
mitted issue 20,000 shares capital 
par value Brown for pur- 
chase option Mountain King mines 
Felix mining district. 


MOHAWK (Angels 
mill completed; will install electric 
plant for driving mill and machine drills. 
New shaft will sunk and crosscut run 
100-ft. point. Raymond, man- 
ager. 

CALAVERAS 
lones)—Results from 3-stamp sampling 
mill having proved satisfactory, first 10- 
stamp unit 30-stamp mill 
stamps being installed. Stamps installed 
because quicker delivery expected than 
for ball mills. Vein 1250-ft. level 
ft. wide, carrying ore averaging 
ton. Main tunnel 2200 ft.; payable ore 
cut several places. Loring, man- 
ager. 


Eldorado County 


NEW TOWN GRAVEL MINING CO. 
(Oakland)—Permitted sell 3000 shares 
for development Gardella-Tecchino gravel 
optioned $8000, payable Jan. 


GROZIER (Placerville)—High-grade ore 
disclosed 300-ft. tunnel depth 
150 ft. below surface. Mine Whaler 
Creek, Mosquito district. Owned Gus 
Grozier. 

merly called the Lemon, being developed 
with men. Adjoining property also be- 
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ing developed and sampled with two-stamp 
mill. Compressor will installed and the 
two properties will operated one. 
High-grade ore recently disclosed 35- 


ft. stope. 
Inyo County 


SALINE VALLEY BORAX resources 
again being investigated, Knapp 
San Francisco. Probability that prop- 
erty will again worked. 


STANDARD (Bishop)—Fifteen tons 
65% tungsten concentrate shipped June 
Latrobe, Penn.; value shipment 
about $20,000. Similar shipments made 
from Tungsten Camp, where the Tungsten 
Mines Co. also operates. 


CERRO GORDO (Keeler)—In first quar- 
ter, receipts were $205,381; operating ex- 
pense, $45,760; operating profit, $159,621. 
Mined 4877 tons, which 2371 tons were 
ore containing 1,501,264 zinc 
and 2506 tons lead-silver ore containing 
oz. gold, 47,559 oz. silver and 1,646,366 
lead. Shipped old slag, 2934 tons, con- 
taining 8781 oz. silver and 664,244 lead. 


Kern County 


SLATE RANGE MINERALS co. 
exchange for claims Slate Range dis- 
trict, Searles Lake region. 


McNALLY 
ated Bootjack district; will reopened 
Freeman under purchase option. 

nwatering. 


Nevada County 


DUC GOLD MINING CO. (Grass 
Valley)—Permit issue 40,000 shares 
common stock members former co- 
partnership for options and mining equip- 
ment; sell common stock secure 
$25,000 for development. 


Siskiyou County 


SISKIYOU SYNDICATE (Etna Mills)— 
Preparations being made for development 
the Blue Jean mine. Company owns Cub 
Bear and other properties Salmon River 
district, Luce and Wright 
Seattle are the principal stockholders and 
managers. 


GRAY EAGLE (Happy Camp)—Extrac- 
tion ore greater than can taken 
smeltery Thompson, Installation 
flotation plant contemplated. Other cop- 
per properties district are being devel- 
oped. The Bon Ton group Slater Creek 
also the Mohawk and Copper King are 
being developed Delano Grants 
Pass, Ore. 


Stanislaus County 


GOLD DREDGE installation Knights 
Ferry progress Hadsell and 
associates Los Angeles. will 
operate ground leased Dan Mann, 
formerly operated ground sluicing and 
hydraulicking. 


Tuolumne County 


EAGLE-SHAWMUT (Shawmut)—Deep- 
ening main has reached 2200-ft. 
point. Drift No. level being ad- 
vanced steadily good ore. Electric hoist 
will installed, capacity three tons 
1000 ft. per min: Reported that chlorina- 
tion plant, one largest state, will 
dismantled and that 
flotation will employed. New surface 
improvements include club room for em- 
ployees. Controlled Tonopah-Belmont 
Development Co. Williamson 
superintendent. 


COLORADO 


Boulder County 
GREAT BRITAIN (Wall Street)—Mine 
being opened New York men; mill will 
Ore carries gold, silver and bis- 
muth. 


NEW GOLD DISCOVERY, six miles east 
Ward; shoot good-grade ore opened 
vein along Colonial dike. 

UNITED STATES GOLD CORPORA- 
TION (Boulder)—This cyanide plant 
Sugar Loaf district again treating custom 
causing considerable revival min- 
ng. 


Clear Creek County 


EMPRESS begun un- 
der direction Robert Hastie. 


ARGO (idaho Springs)—The plant 
running full capacity. About $2000 
worth ore purchased daily mainly from 
properties developed from the Newhouse 
Tunnel. Rich ore recently received from 
lessees the Edgar. 


Dolores County 


RICO CONSOLIDATED (Rico)—Steady 
shipments iron-copper ore being made 
Leadville. Wagon road being put into 
shape for larger production. 


RICO MINING (Rico) Considerable 
shipping-grade ore being produced from 
Syndicate mine Newman Hill; extreme- 
high-grade ore taken from small shoots. 


Ouray County 


dumps being retreated. 


CAMP BIRD (Ouray) Yellow Rose 
vein cut new tunnel; vein ft. wide. 
With cutting this vein, flow water 
again increased maximum yet opened. 
Yellow Rose sixth vein cut date; 
other well-known veins cut before 
tunnel reaches Camp Bird vein are Buckeye, 
Girl-Conqueror. Roosevelt-Imogene and Po- 
cahontas-Hidden 
very wet and big flow expected from it. 
Development work new veins will not 
done until tunnel has reached its ob- 
jective point. 


Park County 


LING (Alma)—New tunnel driven 
develop this old mine greater depth. 


HOCKHOCKING (Alma)—Mill construc- 
tion resumed; mixed sulphide ore. 


MAGNOLIA (Alma)—Will worked 
leasing company. Old Eddy mill repaired 
and cyanide plant installed. Operations 
begin soon 4000-ft. tramway from 
mine mill repaired. 


grade ore being shipped. Several sacks 
stolen transit; arrest made. 
working with good success. New develop- 
ment being done South London mine; 
shipments made. 


Summit County 


HAMMER (Breckenridge) Shoot 
good-grade lead ore opened tunnel and 
winze. Contract let drive new tunnel. 


FOREMOST (Frisco) Development 
work resumed this property adjoining 
King Solomon mine. Ore opened two 
tunnels last autumn; shipping begin 
soon. 


MUTUAL GOLD MINING CO. (Brecken- 
ridge)—Recently incorporated; will drive 
crosscut tunnel open veins depth 
Mountain upper Blue River 

strict. 


Teller County 


STRONG (Cripple Creek)—Shaft sinking 
and will continued water 
evel. 


RAMONA (Cripple and 
option taken this Bull Hill praperty and 
work started. 


TRILBY (Cripple Creek)—Regular ship- 
ments being made lessees from above 
600-ft. level. 


PASO (Victor)—Fifteen sets les- 
sees working; shipments average one car 
per day oz. gold ore. 

SIX POINTS (Cripple Creek)—Lessees 
this Stratton Estate property Bull 
Hill shipping good-grade ore. 


GOLD DOLLAR (Cripple Creek)—Les- 
sees making shipments gold ore 
from recent developments 400- and 600- 
ft. levels Mable shaft. 

OCEAN WAVE (Cripple Creek)—Sink- 
ing two-compartment shaft. Three-year 
lease held from Portland company 
Ocean Wave and Little Mary claims. 

GOLD BOND CONSOLIDATED (Cripple 
Creek)—This Gold Hill property being de- 
veloped through Hummer shaft 
Wilcox, under lease and bond. Payable 
ore opened and carload shipped. 


IDAHO 
Bear Lake County 


WESTERN PHOSPHATE MINING AND 
MANUFACTURING (Paris)—Expects soon 
begin production high-grade phos- 
phate rock. Tunnel has reached outer zone 
deposit. plant built near 
tunnel portal. Jeffs, Salt Lake City, 
Utah, consulting engineer. 


Kootenai County 


COMMONWEALTH. MINING (Hayden 
old property, taken over last 


will have mill development 


shows ore the 400 level; 200-ft. 
level vein shows ft. shipping ore; ft. 
milling grade. Shaft being deepened. 
Ernest Wood, superintendent, 401 Em- 
State Bldg., Spokane, Wash. 
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MICHIGAN 


Copper 


OSCEOLA Osceola)—Shipping over 3750 
tons daily. 


MASS (Mass)—Producing 900 1000 
tons per day. Slight increase; still need 
men. 

NEW ARCADIAN (Houghton)—Sinking 
its shaft 3000 ft.; now bottomed 
1500-ft. New compressor now 
operation. 


FRANKLIN (Demmon)—Hoisting over 
1100 tons last few days. Reopening No. 
shaft 17th level proving difficult because 
caving; some drifts entirely 
caved. 


COPPER RANGE (Painesdale)—Output 
Trimountain mine will show immediate 
increase result operations the 14th, 
22nd and 23rd levels, where electric loco- 
motives have been installed. 


MAYFLOWER-OLD GLORY (Calumet) 
—Starting new shaft; passed through the 
overburden (12 ft. thick) and have drilled 
ft. rock. Shaft have three 
compartments. The machinery from old 
workings will second-hand 
hoist purchased. 


CALUMET HECLA (Calumet)—Cop- 
production for May for 
and subsidiaries was: Calumet Hecla, 
6,879,012 lb.; Ahmeek, 2,476,542; Allouez, 
885,649; Centennial, 165,282; Isle Royale, 
1,403,019; Superior, 160,065; Tamarack, 
619,573; White Pine, 382,910 Ib. 

VICTORIA (Victoria)—The 27th level, 
bottom, has for the distance opened 
both ways, about 140 ft. high-grade stamp 
rock and some mass copper. The 23rd, 
24th and 26th levels showing commercial 
ore. Planned build about new houses 
order attract married men into dis- 
trict. All work lagging behind because 
lack men. 


LAKE MILLING, SMELTING AND RE- 
FINING CO. (Point Mills)—Has ordered 
its new mill motors, including eight 50-hp. 
motors for Hardinge mills, one 50-hp. motor 
spare; eight 40-hp. rolls and 
one for spare; two 20-hp. motors for shops; 
one 40-hp. motor for pumping; two 150- 
hp. motors for stamp heads and valve gear; 
one 250-hp. motor for stamp heads, one 
1000-hp. motor for pumping; also neces- 
sary transformers and switch apparatus. 


Iron 


OLD NORRIE now 
hoisting ore. Property idle several years. 
Removing ore left mine but hope find 
additional orebodies. 

FORBES River)—Mine closed but 
pumps will kept operation. Much 
ore stock but little sold; not wanted 
furnaces this time; too high 
phosporous. 

BRISTOL (Crystal Falls)—Likely that 
mine will closed down. One shift al- 
ready laid off. Big stock ore hand; 
little sold. Mines getting out. high-phos- 
phorus ore experiencing difficulty getting 
rid their stocks. One the large soft- 
hematite mines the Marquette Range 
may close few weeks. The bessemer 
grades are more demand for munition 
purposes. 

MISSOURI 
Joplin District 


OSCEOLA (Webb City)—Building new 
150-ton mill. 


LACLEDE (Miami, mill 
west Tar River, Okla., completed. 

(Joplin)—Moving 400-ton mill 
from Duenweg new site near Treece, 
Kan., northwest Picher, Oklahoma. 


HARTFORD (Joplin)—Moving concen- 
trating plant from Neck City 
recently drilled Whitsett land Carth- 
age. 

CUMBERLAND (Joplin)—No. mill 
this company, owned Wallower, 
being moved site Dardene land, just 
south Baxter Springs. 


(Webb City)—Completing 500- 
ton mill Baker land, north 
Nordberg engine being installed. Have 50- 
acre lease. Thomas Walker, manager. 


concentrates from new mill No. prop- 
erty sold during week. Assayed 63.40% 
metallic Ore averaged 34% 
recovery. McLellan, manager. 


COYNE (Webb City)—Has drilled 
two tracts new Waco field. Out total 
eight drill holes one forty- and one 
eighty-acre tract, has seven good holes 
showing face ranging from 105 120 ft.; 
drill entered ore 130 and remained 
most holes 250 ft. One hole showed 
42% blende. 
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LUCKY JACK (Joplin)—Building new 
mill land, south Baxter 
Springs; capacity 600 tons hours. 
One shaft now sunk into ore, which comes 
ft.; second shaft down ft. 
Drilling showed ore persisting 200 ft. 
level, with lead shallow level. George 
Williams, manager. 

VINEGAR HILL (Baxter Springs, Kan.) 
—Has sold mine and mill Cave Springs 
Budd Robinson. Consideration not 
made public but offer $125,000 was 
refused month ago. Robinson will add 
shaft his own property, which adjoins, 
and expects working big sheet-ground 
mill full capacity once. Operations 
carried from 200 ft. Vinegar Hill 
Co. recently placed new mill operation 
north Commerce, Mo., and will have new 
1000-ton mill Barr land, Kansas, just 
north Picher, Okla., operation 
near future. Davis, Baxter Springs, 
manager. 


MONTANA 


Lewis and Clark County 
STANTON (Rimini)—Driving tunnel, and 
ore shipments are going out. and 
zine. McDermott, superintendent. 


BACHELOR (Stemple)—Raise face 
1400-ft. crosscut tunnel completed. Free 
milling gold ore Lane mill 
near tunnel mouth July. Superintendent, 
Willey. 

HELENA MINING BUREAU 
Shaft finished 300 ft. deep. Drifting 
300. One car ore shipped from this 
Grass Valley mine smeltery. 
begin soon. Superintendent, Cupples. 


VALLEY FORGE dump 
being transported rail New York- 
Montana Testing and Engineering plant 
Helena. Concentrates sent smeltery 
East Helena. Twenty-nine carloads trans- 
ported last month. Seven cars concentrates 
recovered. Frank 


Silver Bow County 


STRIKE CONTINUES Butte mines 
without much change situation, 
though few more men are reported 
working. 


NEVADA 


Clark County 
PLATINO (Goodsprings) Strike 
platinum-bearing ore reported recently 
new shaft. Initial shipment_of copper ore 
from this property was made this month. 


BOSS (Goodsprings)—New testing plant 
for copper-gold-platinum ore was 
ful extracting metals, but owing high 
cost fuel and chemicals, will erect perma- 
nent plant Los Angeles and ship ores. 
Plans being made Platinum 
Works Los Angeles which expects re- 
ceive shipments within days, Some 
high-grade platinum ore now being shipped 
eastern smelteries, and about 200 tons 
copper ore monthly Garfield. Ore 
containing copper and platinum recently 
discovered fourth (lowest) level. 


YELLOW PINE (Goodsprings)—Impor- 
tant strike made 700-ft. level, where ore- 
body averaging ft. wide has been ex- 
posed for 100 ft. Ore unusually high 
grade, averaging 18% lead, 32% zine and 
oz. per ton. Strike was made ex- 
treme north limit mine virgin terri- 
tory, and consequently is_of much impor- 
tance. Two Overstrom Universal concen- 
trators have been added mill equipment 
and company now shipping about 1500 
tons concentrate and 300 tons 
lead concentrate monthly. Regular month- 
dividend 3c. with extra 
dividend 3c. declared payable June 25, 
making total this year $210,000. Recently 
subscribed $50,000 Liberty Bond issue. 


Esmeralda County 


GOLDFIELD FLORENCE (Goldfield)— 
Negotiations now under way may 
trol Red Hills Florence company. Prop- 
erty has been hands receiver about 
eight months. 

SILVERMINES CORPORATION (Horn- 
under cover and machinery 
being installed. operation about 
Aug. Brady, 302 Nixon 
Reno, president. 

JUMBO EXTENSION 
penetrating about 200 ft. alaskite which 
showed indication continuance 
vein system, core drilling below the 1017- 
ft. level abandoned. Occasional shipments 
good-grade ore being made. 


Lyon County 


KENNEDY CONSOLIDATED MINING 
(Ludwig)—John Cowan and Salt 
Lake have taken over this cop- 
property Buckhorn Range, 


contemplated. Thirty feet ore 
80-ft. depth; oreshoot exposed 


five miles from Ludwig. Flotation 


three places over length 300 feet. 


Nye County 

TONOPAH ORE PRODUCTION for 
ended June was 9117 tons, valued 
$164,106, comparing with 8618 tons for 
week. Producers were: Tonopah 
Belmont, 2883 tons; Tonopah Mining, 1800; 
Tonopah Extension, 2380; Jim Butler, 700; 
West End, 1070; Rescue, 192; Montana, 
and North Star, tons. 


George Wingfield and associates. 
road being built site new shaft 
sunk jointly with White Caps Extension 
company. 


Storey County 
ANDES (Virginia)—Saved 117 cars 
ore from 350-ft. level, averaging $8.60 
per ton. 


JACKET (Gold Hill)—Saved 341 cars 
ore from Jacket surface tunnel. Repairs 
shaft and alterations mill continued. 


SIERRA NEVADA (Virginia)—Ore dis- 
closed 2600-level drift toward Union 
ground, about ft. south line. 
Unexpected this point. 

CON. VIRGINIA (Virginia) Cutting 
out for electric hoist and chutes 2700 
level, preparatory sinking the ore. 
Extracted 122 cars ore averaging $12.42 
per ton. 

UNION CON. (Virginia)—Extracted 130 
tons ore averaging $11.18 from 2500 
level; tons 2600 level averaging 
$39.80; total extraction, 166 tons, averaged 
$18.66. 

MEXICAN ran ores 
from Union, Mexican, Sierra Nevada, Con. 
Virginia. Shipped three bars bullion Mine 
continued 2000, 2700 and 2900 
eveis. 


White Pine County 


NEVADA CONSOLIDATED (McGill)— 
North half new crushing plant went into 
commission June and running smooth- 
crushing minus in., while old crush- 
reduced only about in. The half 
unit crushing 700 tons per hour; 
will days before the other unit 
goes into commission, owing delay 
receipt material. 

SHORTAGE LABOR beginning 
felt White Pine County, where there 
has been surplus for number years; 
many Greeks and Japanese have gone 
eastern factories. Silver-lead mines dif- 
ferent parts county are active; ores 
mined last winter are being hauled now 
from miles west Ely. 
Tungsten mining inactive owing re- 


UTAH 
Beaver County 


MILFORD 
recently listed Salt Lake exchange. 
Shipments being made. Stated that con- 
nections with Salt Lake Route will com- 
pleted shortly, when output 
considerably increased and re- 
duced. Property consists claims 


Salt Lake County 


BINGHAM MINES CoO. 
dividend 50c. per share will paid 
July 

CARDIFF (Salt Lake)—Roads far 
improved that this property—Big Cotton- 
largest producer—is shipping 
tons daily; expected increase output 
over 100 tons daily. Four new tractors 
operation. 


Summit County 


DALY WEST (Park City)—Mill resumed 
operations; suspended when water supply 
was frozen. Treating 100 tons daily. 


ONTARIO that 
company has arranged mill second-class 
ore Daly West mill; may eventually 
build mill. Conditions 1700 level 
encouraging. 

PARK-UTAH (Park City)—This com- 
pany soon file articles incorporation 
develop eastern end Park City dis- 
trict, held back owing drainage diffi- 
culties past. Arrangements made for 
through Daly and Ontario tunnels. Owns 
large acreage. Otto Hanke will 
president. 

Tooele County 

BUFFALO CONSOLIDATED 
ore being opened. 
over 1200 ft.; incline down 
ore 

FOUR METALS (Salt Lake 
automobile from Salt Lake City—re- 
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ported sold Eastern men. Arranging 
haul tractors. Roads good for eight 
months year. 

WESTERN UTAH COPPER (Gold Hill) 
carrying lead, with some gold 
and copper, said have been followed over 
360 ft. downward this property, largest 
producer Deep Creek district. Maintain- 
ing shipments 200 tons daily copper 
ore running per cent. 

FERBER COPPER CO. (Salt Lake City) 
—District west Deep Creek. Property 
being opened greater depth No. 
and No. shafts, especially; highest grade 
ore found there. Good ore other parts 
property. strike copper ore made 
drift from No. shaft being followed. 

WISCONSIN 
Zine-Lead District 

MUD RANGE mil 
plant under construction. 

indicates 

ngs; now being operat 
Development Co. 

ore ft. thick lately developed; mak- 
ing 50% concentrates, Company has 2000 
tons concentrates bin; operates two 
roasters; ore range proved mile drill. 

HARMS three holes 


drilled Davis and associ 
trated rich jack ciates pene 


CANADA 
Nova Scotia 


NOVA SCOTIA STEEL AND COAL CO. 
(New Glasgow)—Increasing working 
ital issuance $5,000,000 common stock. 
Frank Crockard now president. 


Ontario 


ORE SHIPMENTS from Cobalt, over 
Temiskaming Northern Ontario Ry. are 
reported Arthur Cole, mining engi- 
neer, for month May follows: Beaver, 
tons; Coniagas, 121; 
Reduction Co., 305; Hargraves, 
20; Hudson Bay, 42; Kerr Lake, 30; 
Rose, 174; Mining Corporation Canada, 
McKinley-Darragh, 124; Nipissing, 
O’Brien, 64; Penn Canadian, 60; Temis- 
kaming, 43; Trethewey, 58; total for Cobalt 
proper, 1318 tons; Miller-Lake-O’Brien 
(Elk Lake) 52; total silver ore, 1371 tons; 
nickel ore from Alexo mine (Porquis Jct.), 
448 tons. 

BELLE KIRKLAND (Kirkland Lake) 
—Work temporarily Mine 
opened 350 ft.; considerable good milling 
ore blocked. 


ASSOCIATED 
Lake)—Shaft down over 400 ft.; following 
vein encountered 300 ft. Machinery 
being installed. 

ELLIOTT-KIRKLAND (Kirkland Lake) 
sink shaft another 100 ft. Develop- 
ment 100-ft. level has not yet disclosed 
any commercial orebodies. 

TECK-HUGHES (Kirkland Lake)—First 
monthly report issued mill operations 
shows 1295 tons treated May; average 
grade, $7.50. New vein, ft. wide, cross- 
cut under lake depth 200 ft. 

McINTYRE (Schumacher)—Main drift 
1000-ft. level over 1100 ft. 
good grade ores. Preparing open mine 
1300-ft. level, with equipment capable 
2000-ft. depth. Diamond drilling from 
1000-ft. level indicated 22-ft. vein 1325 
core Officially stated assay $20.50 
ton. 

BEAVER (Cobalt)—Quarterly statement, 
May 31, shows bullion and ore storage, 
smelteries and mine, containing 252,948 
oz.; cash hand, $49,916. May 22, 
payment $75,000 was made the Kirk- 
land Lake property, shaft which down 
600 ft.; vein cut that level, similar 
exposure upper levels. Oreshoot over 400 
ft. long 400-ft. level. 


MEXICO 


BOLEO (Santa Rosalia)—Copper produc- 
tion May was 1,929,088 lb.; grade 
ore 3.75%. 

GREENE CANANEA (Cananea)—Mines 
and reduction works reported closed 
local Mexican officials. Company’s East- 
ern office has definite information, except 
dispatch stating that all American em- 
ployees, who desired, were permitted 
cross border. Last year when 
similar conditions prevailed, Mexican em- 
continued operate properties 
reduced capacity. 


CHOSEN 


ORIENTAL CONSOLIDATED 
April, 300 stamps ran days crush- 
ing tons for yield 
operating costs, $69,729; operating profit, 
profit, 
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Metal Markets 


SILVER AND STERLING 


Silver Silver 
Sterl- Sterl- 
ing Lon- ing, New| Lon- 
Ex- don, Ex- don, 


New York quotations are repoted Handy 
Harman and are cents per troy ounce bar 
silver, 999 fine. London quotations are pence per 
troy ounce sterling silver, 925 fine. 


DAILY PRICES METALS NEW YORK 


Tin Lead Zine 
Electro- 
9.10 
9.10 
9.10 


The above quotations are our appraisal the 
average the major markets based generally sales 
made and reported and agencies, 
and represent the best our judgment the pre- 
vailing values the metals for the deliveries con- 
stituting the major markets, reduced basis New 
York, cash, except where St. Louis the normal 
basing point. 

The quotations for copper are for cakes; 
ingots and wirebars. Electrolytic copper commonly 
buyer’s works and subject discount for cash. 
The difference between the price delivered and the 
New York cash equivalent present about 0.25c. 
domestic business. The price electrolytic 
cathodes 0.05 0.10c. below that electrolytic. 
Quotations for spelter are for ordinary Prime Western 
brands. quote New York price per 100 
above St. Louis. 

Some current freight rates metals per 100 
are: St. Louis-New York St. Louis-Chicago, 
6.3c.; St. Louis-Pittsburgh, 13.1 cents. 


LONDON 
Copper Tin 
Standard Elec- 


Lead 


The above table gives the closing quotations 
London Metal Exchange. prices are pounds 
sterling per ton 2,240 convenience 
comparison London prices, pounds sterling per 
2,240 with American prices cents per pound 
the following approximate ratios are given, reckoning 
£30 6.43c.; £40 £60 Varia- 
tions, 


NEW 27, 1917 

All the markets were dull this week, 
there being none the metals which 
transactions footed very much, but 
all cases there was weaker tone, 
resulting from the efforts some tired 
holders find levels which they could 
make things move. 


Copper, Tin, Lead and Zinc 


Copper—There were several sales one- 
million and two-million pound for third 
quarter delivery, domestic consumers 
This business was done the basis 
net cash, New York. However, the 
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amount much. There were several in- 
quiries the market for copper for export 
and offers sell round tonnages were 
made reduced prices, but the business 
was not placed. The premium near-by 
copper disappeared and the end the 
week there were sellers spot and July 
30c., while August-September was 

The street was full gossip today about 
negotiations for supplying copper the 
government and some business soon 
announced. understand that govern- 
ment order has, indeed, been placed; not, 
however, for very large quantity. 


Copper Sheets—The price copper 
sheets has advanced shade since last 
week. quote hot rolled 39@40c. per 
cold rolled 1c. higher. Wire now quoted 
nominally 35c. mill. 


Tin—This market was very dull and 
prices were little lower. 


Lead—Sales were again relatively light. 
realized for uncontracted lead 
gradually receded. One large seller that 
offered freely throughout the week 
basis St. Louis, reduced its price 
today. the close the week the mar- 
ket for uncontracted lead close the 
price the American Smelting Refining 
Co. The most interesting feature the 
week was the announcement the sale 
8000 tons lead, July delivery, the 
government 8c. per the negotiations 
which have been going for long 

me. 


This communication has been sent 
every lead producer the United States 
Clinton Crane, chairman the com- 
mittee lead the Advisory Council 
National Defense: 

“The committee lead appointed the 
advisory commission the Council 
National Defense has agreed behalf 
the domestic producers lead furnish 
8000 tons pig lead between now and Aug. 
meet the requirements the United 
States Government. The price set for this 
tonnage 8c. per East St. Louis. 

“As the probable production for the 
month July will about 48,000 tons 
pig lead, this tonnage represents about 
one-sixth the total production for that 
month. every producer agrees furnish 
his share this sale, means that each 
producer will sell one-sixth his July pro- 
duction the basis 8c. per 

“Are you willing participate this 
sale? so, please advise the chairman 
the committee lead promptly. 
you own smelter you will receive ship- 
ping instructions from the committee for 
the amount your production, which you 
agree furnish. 

“If you not own smelter may 
ask that you instruct the smelter which 
smelts your ores furnish one-sixth the 
lead content the ore which accepts 
from you July this government order 
and notify them that you will accept 
settlement for that amount lead 
your ore the price that the government 
paying for this lead. 

“If you give such notice your smelter 
please inform the committee that can 
make plans accordingly and can see 
that your smelter required furnish 
that amount lead the government 
the 8c. 


Zine—During the early part the week 
this market continued dull, but was trifle 
weaker. Toward the close some sellers 
made their minds make things move, 
and June some round lots were 
placed 9c. early the day, and subse- 
quently spelter was freely offered 

High grade, intermediate 
special were unchanged price. 

The New Jersey Zinc Co. erecting 
sheet zinc rolling mill Palmerton, Penn., 
and expects have operation within 
short time. 


Zine Sheeta—Price zinc sheets has not 
been changed. Market still $19 per 
100 Ib. Peru, less discount. 


Other Metals 


Antimeny—This market continued dull, 
but was little weaker tone. quote 
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The Market Report 


Aluminum—The aluminum market con- 
tinues quiet and without any new features 
special interest. Quotations continue 
about the same level. per for 
No. ingots New York. 


Bismuth—Quoted $3@3.50 per Ib. 
Cadmium—Quoted $1.50@1.75 per 
Cobalt—Quoted $1.70 per Ib. 


Nickel—The market remains steady 
per lb. for nickel. Electrolytic com- 
mands additional 5c. per Ib. 


Quicksilver—Market still dull, quotations 
being $80, New York. San Francisco 
reports telegraph, $81, active. 


Silver and Platinum 


Gold—Gold the amount $34,341,000 
has arrived from Canada for account 
Morgan Co., and has been deposited 
the Federal Reserve Bank, New York. 


Silver—The silver market ruled 
steady and firm London during past 
week. The bulk the shipments going 
the Orient via San Francisco owing 
difference freight and insurance cost 
account War conditions. 

Mexican dollars New York, June 20, 
21, 22, 61§c.; 23, 25, 
26, 

Platinum—Unchanged $105. 


Our Petrograd correspondent reports, un- 
der date Apr. 23, 1917, that the demand 
for the metal good, but the supply small. 
From Ekaterinburg reported that the 
cost production has sharply increased, 
owing the increase the wages 
miners, due the revolution. Transactions 
small quantities platinum, exempt 
from requisition, are made price 
$98@107.80 per ounce crude metal. 

Palladium—Unchanged $108@110. 


Zinc and Lead Ore Markets 


ZINC AND LEAD MARKETS 


Platteville, Wis., June 23—Blende, basis 
60% Zn, $80 for premium ore down 
$73 for medium grade. ore, basis 
80% Pb, $132 per ton. Shipments reported 
for the week are 2977 tons zinc ore, 
tons lead ore, and 915 tons 
ore. For the year date the figures are: 
66,537 tons ore, 2847 tons lead 
ore, and 13,076 tons lead ore. Shipped 
during the week plants, 
4380 tons zinc ore. 


Joplin, Mo., June 23—Blende per ton, 
high, $81.80; basis 60% Zn, premium ore 
$80, medium low $76@70; calamine per 
ton, basis 40% Zn, $45@40; average sell- 
ing price, all grades zinc, $69.34 per ton. 

Lead, high, $133.15; basis 80% $130; 
average selling price, all grades lead, 
$129.95 per ton. 

Shipments, the week; blende 8556 tons, 
calamine 1931 tons, lead 1925 tons. Value, 
all ores the week, $956,860. 

Lack cars reduced the shipment 
several hundred tons below 
Buying was fully strong any recent 
week for blende, while the 2600 tons re- 
serve calamine Granby was all absorbed 
and the bulk shipped. This large 
shipment calamine lowered the average 
price all ores $3.24 per ton below the 
previous week. Several additional mines 
the sheet ground area were closed per- 
manently tonight. 


Other Ores 


Iron Ore—Prices delivered lower Lake 
ports, are for old range bessemer, $5.95; 
Mesabi bessemer, $5.70; old range non- 
$5.20, and Mesabi nonbessemer, 
$5.05. 


Molybdenum sales were made 
$2.10 per Ib. molybdenum sulphide 
concentrates assaying 90%. 

Manganese Ore—Unchanged per 
unit for high grade metallurgical ore. 

lump quoted 15@ 
buyer pay war risk and excess freight. 
Recent delivered Jacksonville, 
continue to mount; a recent charter was 
about higher than previous rate 


on 


| 


1176 ENGINEERING AND MINING JOURNAL 


Tungsten Ore—A large business was 
done, some contracts being closed that cov- 
ered the remainder 1917. For wolfram- 
ite $21@22 was paid repeatedly. Scheelite 
was much demand, and premiums 
$2@3 over the price wolframite were 
paid. quote the market $21@22 for 
wolframite. 


Other Minerals 


Barytes—Bleached white grade advanced 
$27 per ton; off-color grade $14 per 
net ton. 

Fluorspar—Increased demand has result- 
advanced prices. 98% acid grade, 
and 95% grade, per 


Magnesite—Prices practically unchanged. 
Calcined, 85% oxide, for pea size 
for 200-mesh product. Dead burnt 
3c. and raw carbonate for futures, 
per for spot.? 

Monazite Sand—Price advanced $65 
per unit per net 


Rutile—Crude material, 95% titanium ox- 
ide, advanced nominally per Ib. 
though there stock this 


Zirkite—The 80% oxide firm 6c. with 
additional charges and for 50- 
mesh and 200-mesh grinding. 
pound. The 99% oxide quoted 


Iron Trade Review 
NEW 


The agitation Government control 
prices for iron and steel products and for 
coal and coke, says “Iron Age,” has added 
new and serious element uncertainty 
the situation, and the perplexities 
buyers have increased prices have made 
further advances. 


PITTSBURGH—June 


The steel market entirely undefined 
possible buy finished-steel products 
shopping around, but only 
fancy prices and there are constant ad- 
vances. Prices quoted are already far 
above the prices which regular customers 
are now receiving shipments old con- 
tracts that the average consumer could 
not possibly afford pay them. For weeks 
past there have been regular quota- 
tions made contracts for shipment 
mill convenience. The average buyer would 
not care such deliveries, 
which would chiefly 1918, but 
probable that some the mills are taking 
care some their regular customers, 
tonnages, special prices. 

Government orders are being placed right 
along, but only for relatively limited ton- 
nages comparison with the total 
estimated requirements. Bids 
solicited great deal material and 
thought that there_is much duplication 
these inquiries. Contracts for ships 
are being placed right along, without the 


“price the steel being settled. The price 


will between the 2.50c. suggested 
Chairman Denman for bars, plates and 
shapes, and the 4.25c. for plates and 3.75c. 
for bars and shapes suggested General 
Goethals. 

Labor has grown scarcer and there 
talk another wage advance, there having 
been three last year and one this year, 
but some mill managers assert another 
advance would result the men working 
still less regularly. 

The market for heavy melting steel scrap 
has experienced break, there being much 
freer offerings this week the small 
dealers, lower prices, $40 $42.50. 


Pig Iron—The market continues ad- 
vance, but much less sharply, and the 
buying has narrowed down, many con- 
sumers being indisposed take hold for 
next year, while they are covered for this 
year. Basic sold round lot for first 
quarter $54, valley, above the former 
established level. Bessemer 
$57.50 for 500 tons for instant shipment 
and $56 for deferred delivery, against $55 
formerly held the market. Foundry 
iron has advanced $53 minimum, with 
small prompt lots going $55. quote: 
Bessemer, $56@57.50; basic, $54@55; 
foundry and malleable, 
valley furnaces, 95c. higher delivered Pitts- 


burgh. 
Coke 


Connellsville—Car supplies are poor, with 
result, least thus far, from the Com- 
mission Car Service order June 
that 20% more cars furnished the 
$13@13.50 for furnace and $14@14.50 for 
foundry, per net ton ovens. 


1Quotations supplied Foote Mineral 
Co., Philadelphia. 


STO 
EXCH.t 


Alaska Gold M.... 5} |} Adventure......... 
Ahmeek........... 
107; || Algomah.......... 


98 Ariz. Com., ctfs.... 


Alaska Juneau.... . 
Am.Sm.& Ref.,com. 
Am. Sm. & Ret., pf. 
Am. Sm. Sec., pt., A 
Am. Sm. Sec., pf. B. 
Am. Zinc.... 
Am. Zine, pf. 
Anaconda... 
Batopilas Min..... 
Bethlehem Steel... . 
Bethlehem Steel, pf. 
Butte & Superior... 
Cerro de Pasco..... 
Chile Cop......... 
Colo.Fuel & Iron... 


Great Nor., ore ctf.. 
Greene Cananea.... 
Gulf States Steel... 
Homestake........ 
Inspiration Con.... 
International Nickel 
Kennecott......... 
Lackawanna Steel. . 
Miami Copper..... 
Nat'l Lead, com... . 
National Lead, pf. . 
Nev. Consol....... 
Ontario Min....... 
Quicksilver........ 
Quicksilver, 
RepublicI.&S.,com., 
Republic I. & S., pf. 
Sloss-Sheffield.... . . 
Tennessee C. & C.. . 


Utah Cop 
Va. IronC. & C... 


Butte & N. Y...... 
Butte C. & Z...... 
Caledonia......... 
Calumet & Jerome.. 
Can. Cop. Corpn.. . 


Con. Coppermines. . 
Con. Nev.-Utah.. .. 
Emma Con........ 


First Nat. Cop..... 
Goldfield Con...... 
Goldfield Merger... 


QUOTATIONS 


June 26|| BOSTON EXCH.* June 26 


90 Arnold......... 
31 Bonanza....... 
62 Butte-Ballaklav 
§2? Calumet & Ariz. 

1 Calumet & Hecla 


141} || Centennial........ 
Range..... 

Davis-Daly........ 
East Butte........ 


Co 
Da 


w 
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Michigan. .. 
Mohawk...... 
New Arcadian. 
New Idria... 
North Butte. 
North Lake. 
Ojibway....... 


Santa Fe...... 


1} Tuolumne...... 
1 


Island Cr’k, com... 
Isle Royale........ 
Keweenaw......... 


ass 
Mayflower......... 


Old Dominion..... 
St. Mary’s M. L... 


June Superior Bost... 


1 U.S. Smelting..... 
58 U.S. Smelt’g, pf... . 
Utah Apex........ 
Utah Con......... 


j Wolverine......... 
Wyandot.......... 


2 

5 

1 

3 

2 
.50 
Alaska Mines Corp. 

1 

8 

5 

1 

5 

4 


on 


we 
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BOSTON CURB* June 


Greenmonster.. Bingham Mines.... 12} 
Hecla Min. . Boston Ely........ 40 
Howe Sound... Boston .60 
Jerome Verde.... ve Butte & Lon'n Dev. 15 
Joplin Ore & Spel em Calaveras......... 34 
Kerr Lake } || Calumet-Corbin -O1 
Magma....... 42 Chiet 25 
.48 Crown .28 
Mother Lode...... .264 Eagle & Blue Bell... 2 
.Y¥. & Hond..... 12 Houghton Copper..| .95 
Nipissing Mines... . 7} Intermountain. .... 1 
Ohio Cop.......... Iron 
Ray Hercules...... Iron Cap Cop., pf..| 
Rochester Mines...| .52 Mexican Metals....| .27 
t 10} || Mojave Tungsten..| .45 
Success........... .38 New Baltic........ 
Toeoseh.......... 6} || New Cornelia...... 19 
Tonopah Ex....... 24 
Troy Arizona...... Rex Cons......... 
United 
United Verde Ext..| 38 SALT LAKE* June 26 
te Knob, p 1.00 
Confidence........ .10 || Lower Mammoth... .03 
Could & Curry. 01 Moscow........... -12 
Hale & Norcross .03 || Prince Con........ 1.10 
Jacket-Cr. Pt.. .06 || Silver-King Coal’n.| 3.10 
Occidental. . . .65 || Sioux Con......... 
Overman.......... Uncle Sam........ 
Savage .08 .19 
Sierra Nevada.....| .15 
Union Con........ -18 TORONTO* June 
See 4.00 || Bailey............ .03 
Jim Butler........ -76 || Beaver Con........ .30 
MacNamara....... -21 Buffalo Mines...... 1.25 
-09 || Chambers Ferland.. 
Mont.-Tonopah.... -20 |} Coniagas.......... .00 
North Star........ .40 
Rescue Eula...... . -20 || Peterson Lake..... -07} 
West End Con .64 || Right of Way...... .05 
-09 || T. &. Hudson Bay..|t38.00 
Comb. Frac....... .04 || Wettlaufer-Lor..... 
D’field Daisy..... . .03 || Dome Exten....... 15 
Floremce.......... -19 || Dome Lake........ .14 
Jum>o Extension....| .32 || Foley O’Brien......| .67 
ae -12 || Hollinger.......... 3.50 
Nevada Hills...... .28 
Nevada Packard... 3 McIntyre 
Round Mountain... -33 || Newray..... -60 
Silver Pick........ Porcu. Crown. .49 
White Caps....... 1.20 || Schumacher. -40 
United Eastern....' 4.37}!| West Dome........ 
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STOCK QUOTATIONS—Continued 


COLO. SPRINGS June 26) LONDON June 13 
Cresson Con....... 5.12}; |Alaska Mexican| £0 10s 0d 
Doctor Jack Pot. .. .05 | |Alaska Tre’dwell] 1 5 0 
oe .30 | |Cam & Motor..!| 0 8 9 
Gold Sovereign..... .03}| |Camp Bird... .. 0 6 6 
Golden Cycle......}| 2.20 | JE] Oro......... 099 
.48 | |Esperanza......| 010 9 
Isabella........ wa -O9§| |Mexican Mines.| 4 2 6 
Mary McKinney -18 | |Nechi, pfd......| O11 9 
Portland....... 1.45 | |Oroville........ 016 3 
United Gold M. .23 | |Santa Ger t’dis..| 010 0 
Vindicator...... -78 | |[Tomboy........ 019 8 


* Bid prices. t+ Closing prices. +t Last Quotations, 


MONTLY AVERAGE PRICES METALS 


New York London 


January  .|48.855/56.775/75 .630|22.731/26.960 36. 682 


February |48.477/56.755/77 .585)/22.753/26 .975/37.742 
March ... .|50.241/57.935|73 .861|23 . 708|27 . 597/36 .410 
50. 250/64. 415/73 .875| 23. 709/30. 662/36 .963 
May 49 .915)74.269|74.745|23 .570|/35. 477/37 .940 
49 .034/65.024)...... 3 .267/31.060}...... 
47.519/62.940)...... 2.597/30.000)...... 
August 47. 163/66.083}...... 22.780/31.498]...... 
September |48.680/68.515|...... 23 .591/32.584)...... 
October 49 .385|67.855)...... 23 .925/32.361]...... 
November |51.714/71.604|...... 25 .094/34.192)...... 
December .|54.971 75.765) 26 .373|36.410)...... 

Year .. 684/65 .661| 23 .675131.315]...... 


New York quotations cents per ounce troy, fine silver; 
London, pence per ounce, sterling silver, 0 925 fine 


New York London 
Copper Electrolytic Standard Electrolytic 


1916 1917 1916 1917 1916 1917 


Jan  .|24.008/28.673) 88.083/131.921| 116. 167/142. 895 
Feb. . .|26.440/31.750| 102 .667| 137.895] 133. 167/148. 100 
Mar . .|26.310/31.481)107.714/ 136.750} 136.000! 151.000 
April. .|27.895/27 .935| 124.319) 133.842] 137.389] 147.158 
May. |28.625/28.788]135.457/ 130.000} 152. 522| 142.000 
July 23.865/...... 125.500)....... 
Oct 122.750)....... 142 .523)....... 
Nov 30 .625]...... 134.659)....... 1 
; New York London 
Tin 1916 1917 1916 1917 
January 41.825) 44.175)175.548/185.813 
February 42.717) 51.420/181.107|198 .974 
March... ..| 50.741) 54.388/193 .609)/ 207.443 
..| 51.230) 55.910)199.736) 220.171 
49.125) 63.173)196.511)245.114 
September........... 38.830]....... 
November........... 
New York St Louis London 
Lead 1916 1917 1916 1917 1916 1917 
January .| 5.921) 7.626) 5.826) 7.530/31.167/30.500 
February 6.246) 8.636) 6.164) 8.595/31.988/30.500 
Mareh..... 7.136) 9.199) 7.375) 9.120/34.440/30.500 
7.630) 9.288) 7.655) 9.158/34.368/30.500 
May 7 .463)10.207| 
August ...| 6.244)...... 29.734)...... 
October ...| 7.000]...... 6.898)...... 
November | 7.042)...... 30.500)...... 
December .| 7.513/]...... 30.500)...... 
Year ... 
New York St Louis London 
Jan ...!16.915| 9.619/16. 
18 . 420/10 .045)18. 
. 846) 10.300) 16. 
-695| 9.459) 16. 
.276| 9.362/14. 
11.5) 
8.7 
8. 
8. 
9. 


New York and St. Louis quotations, cents per pound, 
London, pounds sterling per long ton. } Not reported. 


No. 2 

Pig Iron, Bessemer} _ __Basict Foundry _ 

Pitts. 1916 1917 1916 1917 1916 1917 
February 21.16) 36.37) 18.93) 30.95] 19.51) 30.95 
March. . 21.81) 37.37] 19.20) 33.49] 19.45 35.91 
21.65) 42.23) 18.95) 38.90} 19.45) 40.06 
21.78) 46.94) 19.11) 42.84] 19.58) 43.60 
June 21.95 8.95 19.34 
21.95 
August.. 21.95 
September..| 22.88 
October. 4.61 


November..| 
December..| 35.16). 


Year... . .|$23.88 


if a 
q 
62 
14} 
...| 535 
| 
Crucible Steel...... 14 
Federal M. &S.... 0 
Shattuck-Ariz...... 
5 | 4 a 
.08 
Con. Ariz.Sm...... j 
| 
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*ILLUSTRATED ARTICLE 


*Mining Southern Peru 1133 


FRANCIS CHURCH LINCOLN, 


DESCRIPTION THE MINING REGION southern border- 
ing upon Lake Titicaca, covering the operating mines and 
geology the district. 

Engineering and Mining Journal, June 30, 1917. 


*The Amorphous Silica Southern Illinois 1136 


HOLBROOK. 


NOVACULITE, MINED FoR PAVING material, soft bands mined 
and ground for use the arts and industries. Methods 
mining, preparation for market and grades produced. 
Engineering and Mining Journal, June 30, 1917. 


*Bunker Hill Lead Smeltery Nearly Ready 1139 


SPECIAL CORRESPONDENCE. 


WITH THE BLOWING the Bunker Hill Sullivan lead 
smeltery, the d’Alene district Idaho will for the first 
time its history reduce metal important part its 
product. handling materials, the plant follows copper- 
smelting practice more closely than the old lead practice with 
the result compact plant, susceptable ready enlarge- 


Engineering and Mining Journal, June 30, 1917. 


Phosphoric Acid Determination Phosphate Rock 1140 
CARLETON SEMPLE. 

DESCRIPTION THE ANALYTICAL METHODS applied phos- 
phate rock, which mined fertilizer constituent. 
Engineering and Mining Journal, June 30, 1917. 


*An Ore-Testing Laboratory 1142 


THE CONSTRUCTIOM ion-testing laboratory, designed 
work out feasible milling process for particular ore, 
described. The equipment and its uses are outlined. 
Engineering and Mining Journal, June 30, 1917. 


Platinum Deposits the World 1145 


REVIEW THE KNOWN platinum deposits the world 
and the possibility its production new districts. 


Engineering and Mining Journal, June 30, 1917. 


Raw Materials for Acid 1146 
WASHINGTON 


THE supply the United States and the 
quantity imported. 


Engineering and Mining Journal, June 30, 1917. 


Searchlight Section 34, 35, 36, 37, 
Directory Engineers 


Cost Coal and Oil Fuel 


COMPARISON THE coal and oil fuels for pro- 
ducing power. 


Engineering and Mining Journal, June 30, 1917. 


The Philadelphia Decision 1149 
CONCLUSION JUDGE OPINION the appeaied 
Minerals Separation, Ltd., against the Miami Copper 
Co. The opening portion this discussion was published 
the last week. 

Engineering and Mining Journal, June 30, 1917 


1147 


The Silica 1155 


ACCOUNT SERIES EXPERIMENTS made determine the 
solubility silica ordinary analysis. The effect the 
presence metals the determination silica also the 
subject test. 


Engineering and Mining Journal, June 30, 1917. 


Credits South America 
MARK LAMB. 


THE MEANS and methods handling credits 
South America, pointing out some the mistakes the 
American merchant makes. 


Engineering and Mining Journal, June 30, 1917. 


The Labor Trouble Butte 
3UTTE CORRESPONDENCE. 


REVIEW THE CONDITIONS Butte that have led the 
present strike, which was precipitated the recent fire. 
The claims the operatives are noted. 


Engineering and Mining Journal, June 30, 1917. 


1157 


1159 


Events and Economics the War 1164 


ELLIOTT CAR Want Federal 
Control—Food Conservation—To Build Aérial Fleet—Red 
Cross Dividends. 


Photographs from the Field 1162 


Editorials 
the Way 


Personals, Obituaries, Etc 


1166 
1169 
1170 
1171 
1172 
1175 


Editorial 
Mining News 
Markets 


Buyers Cyclopedia 
Advertising Index 


OTHER REGULAR FEATURES 
MINING the first issue each month. 
MONTHLY MINING DIVIDENDS—Published the first issue each month. 


CHRONOLOGY MINING 


Published the second issue each month. 


CURRENT PRICES MINING SUPPLIES—Published the second issue each month. 
NEW PUBLICATIONS—Published the third issue each month. 


JAMES McGraw, 


ARTHUR BALDWIN, 
President 
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Secretary 


McGraw-Hill Publishing Company, Inc. 
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SAN FRANCISCO, Rialto Bldg. 


10th Ave. 36th St., New York City 
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Single copy, 15c. 


Subscriptions for Great Britain, Europe British Colonies may sent London Office, Bouverie St., London, C., 
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Notice change address should written the New York Office every instance. 
When change address ordered the new and the old address must given. 
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must received least ten days before the change takes place. 


CIRCULATION THIS ISSUE, 11,500 COPIES 
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every positive there negative. 

There cure for every evil, even the 
submarine. While Germany boasting that 
cure can found for her undersea war- 
fare, someone will discover method that will 
make every sailor feel that going his 
death when ships aboard one. What 
going stop this machine war? Machines 
and more machines. What put the German 
army the defensive? Machinery. What 
will bring about another retreat” 
but more machines? ‘The world’s most de- 
structive guns must met guns greater 
range and destructiveness. 


American machine tools, lathes, presses 
the thousands will operate hours day 
order let the war machines fight long 
distance and save the lives which would 
sacrificed close fighting. 


American invention has made many the 
terrible destructive machines this war 
possible. torpedo, the submarine, the 
aeroplane, the machine gun, trench war- 
fare, tanks, tractors, were all American 
inventions. 


TERRIBLE cry went from Germany 

short time ago because American 
firm told advertisement how was 
possible for Americans make ammunition 
the use the same machinery which they 
were using make shells against the Allies. 
large sense this cry 
because the Krupp Works Essen were using 
more these same American machine tools 
than any other works the world. 


mobilization. most important sense 
war smokestacks. long distance 
fighting which the man the gun does not 
see the enemy. The eyes the army signal 
from aeroplanes thousands feet the air. 
The submarine stalks its prey thousand 
yards distant comparative safety. Sea 
battles are fought when ships are miles apart. 


Moments With the Editor 


Vol. 103, No. 


The real work done the factories turning 
out guns and shells. The chemist, the maker 
farming machinery, the railroad engineer, 
the inventor, all play their important parts 
thousands miles from the front. 


Tractors, ambulances, ships, machine guns, 
torpedoes, mines, submarines, and submarine 
destroyers, nets, cannon, shells, engines, 
freight cars, rails and railroad supplies, and 
thousands other things are everyday neces- 
sities war. 


only counter offensive machine 
war war machinery. 


America’s part produce these 
necessities undreamed quantities and 
the lowest possible cost. 


German has been widely adver- 
tised, like the Hindenburg line, and has 
many features about that war will force 
adopt our benefit; but compared what 
aroused and thoroughly fighting American 
can and will producing machinery 
destroy, Germany’s production will 
rain puddle the ocean. This war will 
the way greater the arts 
peace. 


takes but instant realize that, 
scarcely without exception, the necessities 
modern war could not produced were not 
for the metal mines. are the last 
analysis, the bulwark. but short step 
the obvious conclusion that the production 
metals must and will increased. 
copper, nickel, chromium, manganese—many 
others—must all their part. 


this the colors” the metal mining 
industry has big responsibility and usual 


for the Journal—it will its bit,” 
and more. 
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the Men From 
Missouri Valley 


They say you are cautious, careful, discrimin- 


ating. 
Accept our congratulations for being so! 
You want shown—but you are there 
with the goods when you are convinced. 


something about stopers. can 


convince you that the 


the fastest rock cutter you ever 

put into your mine. Not only that. 

can show you the most economical 

air consumption the most economical 
upkeep. 


The way done through demonstration your mine, 
under everyday working conditions. ask you believe 


nothing that you don’t see with your own eyes. Let your own 
senses pass judgment—not ours. 
Mail the coupon for the preliminary 
Cleveland 6410 Hawthorne Avenue Ohio 
New York—30 Church Street. 
Denver, Colo.—1633 Trement Street. 
Salt Lake City, Walker Bank Building. 
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FOR IMMEDIATE SHIPMENT 

OFFER 
16-in. Vulcan Single Drum Geared 
Steam Hoist. Tangye Frame—Post Brakes— 
Balanced Valves—Load 8000 9000 Pounds— 

Speed 700 Feet Per Minute. 

Low Price Will Made This Hoist. 

Can Make Good Deliveries Electric 
Hoists This Time. 


June 30, 1917 


Some Big Users 
Deister Simplex 


Tables 


Inspiration Consolidated Copper Co. 
Miami, Arizona 


Miami Copper Co., 
Miami, Arizona 
United States Stores Co., 
Midvale, Utah 
Pittsburgh Steel Ore Co., 
Riverton, Minn. 
Alaska Juneau Gold Mining Co., 


Juneau, Alaska 
Atolia Mining Co., 
Atolia, Calif. 


Smuggler Union Mining Co., 
Telluride, Col. 
Granby Mining & Smelting Co., 
Joplin, Mo. 
Field Mining & Milling Co., 
Scates Mound, IIl. 
Alaska Treadwell Gold Mining Co., 
Treadwell, Alaska 
Bingham-New Haven Copper & Gold 
Mining Co., Bingham, Utah 
Hollinger Gold Mines, Ltd., 
Timmins, Ont., Can. 
Dominion Reduction Co., 
Cobalt, Ont., Can. 
Prince Consolidated Min. & Smelting Co., 
Panaca, Nev. 
McKinley-Darragh Savage Mines Co., 
Sobalt, Ont., Can. 
Irtysh Corporation-Ridder Mining Co., 
Ridderiski, Siberia 
Russo-Asiatic Corporation, Ltd., 
Nerchinsk, Siberia 
W.L. Reeder, 


Johannesburg, S. Africa 
The Billiton Co., Tandjong Pandan 


Billiton, Dutch East India 
The Seoul Mining Co., 


Kobe, Japan 
Takata & Co., 50 Church St., N. Y., 
For Japan 
St. Anthony Mines, 
Lovelock, Nev. 
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The Reason: 


Note our duplex 
plateau. consists 
several steps 
rises along diag- 
onal line intermedi- 
ate the dressing zone 
and the main con- 
centrating portion 
the deck. 


TA 


| 
x 


The New Deister Simplex 
Rougher and Finisher 


Numerous Repeat Orders for Deister Simplex 


Tables Prove That They Make Good 


Recent re-orders totaling 381 Deister Simplex Sand Tables and 172 Deister 
Simplex Slime Tables tell story satisfaction complete. Just the proof 
the pudding the eating the proof classifying machinery its 
performance—in its ability not only show superiority comparative tests 
but maintain that showing prolonged service. That’s where Deister 
Simplex equipment excels—in standing the racket, large capacity, 
economy water, automatic control the line separation, cleaner 
concentrate and lower tailing. 


The Deister Brothers, Emil and William F., are 
connected with this concern exclusively. The 
Deister Simplex Tables are the only ones that 
embody the latest and best Deister inventions. 


Write detail concerning your ore concentra- 
tion problem. can offer suggestions based 
years field experience that will helpful 
you. obligation. 


Catalog Request. 


DEISTER MACHINE COMPANY 


Incorporated July, 1912 


ffi 1933-2003 East Wayne St., Fort Wayne, Ind., U.S.A. 


Agents: William Reeder, 410 Consolidated Bldg., Johannesburg, South Africa. Takata Company, Yeiraku- 
cho, Nichome, Kojimachi-Ku, Tokyo, Japan. 
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fullest appreciation the lasting quality 

Double Crimp Wire Cloth can 

comparison the effects the wires single 
crimp and double crimp construction. 


Bend wire—put under strong glass. See the multi- 
tude tiny cracks appearing the convex surface 
the bend. (See Fig. 1). 


single crimp construction where only the shoot wires are bent and 
therefore require excessive crimping accommodate the full depth 
the warp wires, similar group small cracks appears the apex 
every bend over the surface the screen. (See Fig. 2.) Now 
the shoot wires, which compose the highest surface, are obliged 
stand the greatest part the wear. Yet due the cracks their 
surface they are less capable resist abrasion and corrosion than 
the warp wires which they protect. Whether ore particles strike the 
screen with vertical lateral blows, the tops the ridges formed 
the shoot wires receive the impact. Thus the greatest part the 
abrasion not only falls the shoot wires but falls upon them 
their weakest point; the point where their surface has been fractured 
and the texture weakened the excessive crimp. 


Now then, take piece Double Crimp Wire Cloth. 
Study its construction. Note that both warp and shoot wires are 
bent equally and therefore only slightly. (See Fig. 3). addition 
the wire itself temper caiculated give the maximum resist- 
ance abrasion, but still sufficiently annealed permit the neces- 
sary slight crimp without damage fissuring. Put under strong 
glass and you will find the surface the wires unbroken any 
point. Note that the wear equally divided between warp and 
shoot wires and that both are fully able resist because they 
present unfractured surfaces every point wear. 


Now you know what mean when say Wire Cloth 
wears long and 


Write for our book screens and 
screening. It’s yours for the asking. 


The Ludlow-Saylor Wire Co. 


General Office and Factory, St. Louis, Mo. 


Branch Offices: East Jackson Blvd., Chicago. 
Mills Building, Paso, Texas. 
Felt Building, Salt City, Utah. 


ALL 
Fig. 
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Tons Hour 
rom the 1000-ft. Level 


other words, you can pull out your mine shaft one 8-hour 
shift 180 tons ore from the 1000-ft. level with this small hoist 
driven electric motor only h.p. 


One our electric hoists was installed mine Parral, Mexico, 
1901 and still operation. shows how well-built 


DEWCO 


Electric Hoists 


are. DEWCO Electric Hoists are built sectional for transportation 
and installation underground workings. They have heavy band 
clutches, self-locking when closed, with powerful grip for maximum 
service. They are equipped with heavy, semi-self-tightening brakes. 


All parts interchangeable. Particular care given material and 
workmanship bearings. 
Important moving parts are open the eye and inspection—not 
hidden. 


build complete line electric hoists. Bulletin No. 1066 de- 
scribes the one shown here, which has rope pull 5000 Bulle- 
tins smaller larger sizes sent also request. 


The Denver Engineering Works Co. 


3100 Blake Street Also Makers Denver, Colorado 
Richards Pulsator Jigs Ore Crushers Richards Pulsator Stamp Mills 

Ovoca Classifiers Automatic Samplers Placer Jigs Revolving Grizzles 
Electric Hoists Richards Pulsator CrushingeRolls Sample Grinders 
Dewco Ball Mills Classifiers Mine Cages Dewco Tube Mills 


DEWCO Rope Pull, Double 
Drum, Low Frame, Electric Hoist, 
with Post Brakes and Dial Indicator, 


2 


| | 
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Call the Roll 


the World’s Mining Camps— 


ASHIO 

BAIKAL 
BALLARAT 
BENDIGO 
BILLITON 
BISBEE 
BLUEFIELDS 
BROKEN HILL 
BUTTE 
CANANEA 
CERRO PASCO 
CHIHUAHUA 
COBALT 
DEADWOOD 
DUCKTOWN 
EKATERINBURG 
FLAT RIVER 
GLACE BAY 
GLOBE 

GRASS VALLEY 
GREENWOOD 
GUANAJUATO 
HIBBING 
HONAN 
HOUGHTON 
JOHANNESBURG 
KATANGA 
KIMBERLEY 
KALGOORLIE 
LEADVILLE 
MAPIMI 

MINE MOTTE 
MYSORE 
NACOZARI 
NYANZA 
OJINAGA 
PORCUPINE 
PARAMARIBO 
RANGOON 
ROSSLAND 
SEKONDI 

STA. EULALIA 
TREADWELL 
TONOPAH 
TURKAI 


WELTEVREDENT- 
ANAHABANG 


WHITE HORSE 
WONTHAGGI 


Hundreds have become famous, other 

hundreds have maintained 
earning capacity, through the findings 
made 


SULLIVAN 
DIAMOND 


DRILLS 


For forty years min- 
ing engineers every- 
where have depended 
upon the accuracy 
Sullivan core records. 


tains complete infor- 
mation. Drills stock 
for depths 6500 feet. 


MIT 


SULLIVAN MACHINERY COMPANY 


126 So. Michigan Ave., Chicago 


Amsterdam Cobalt, Ont. Ishpeming Montreal Pittsburgh Petrograd 
Birmingham Denver, Colo. Joplin, Mo. Nelson, Salt Lake Spokane 

Boston Paso Knoxville New York San Francisco Sydney, Aus. 
Butte, Mont. Juneau London Paris St. Louis Turin 
Christiania Vancouver, 
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The Wedge Mechanical Furnace 
(Patented) 


All Roasts Are Not Alike 


Different ores require different treatment 
secure best results. 


Hence the necessity for roasters built 
give roasting conditions desired. 


Often slight modification roaster de- 
tail will secure profitable results. 


Write fully, stating analysis ore, 
concentrates, mixture material you desire 
roast, characteristics and physical condition 
same, number tons treated per 
twenty-four hours, and results desired the 
calcine. 


Wedge Mechanical Furnace Company 


Greenwich Point, Philadelphia 


‘ 
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Double Crimp Wire Cloth can gained 
comparison the effects the wires single 
crimp and double crimp construction. 


fullest appreciation the lasting quality 


Bend wire—put under strong glass. See the multi- 
tude tiny cracks appearing the convex surface 


the bend. (See Fig. 1). 


single crimp construction where only the shoot wires are bent and 
therefore require excessive crimping accommodate the full depth 
the warp wires, similar group small cracks appears the apex 
every bend over the surface the screen. (See Fig. 2.) Now 
the shoot wires, which compose the highest surface, are obliged 
stand the greatest part the wear. Yet due the cracks their 
surface they are less capable resist abrasion and corrosion than 
the warp wires which they protect. Whether ore particles strike the 
screen with vertical lateral blows, the tops the ridges formed 
the shoot wires receive the impact. Thus the greatest part the 
abrasion not only falls the shoot wires but falls upon them 
their weakest point; the point where their surface has been fractured 
and the texture weakened the excessive crimp. 


Now then, take piece Double Crimp Wire Cloth. 
Study its construction. Note that both warp and shoot wires are 
bent equally and therefore only slightly. (See Fig. 3). addition 
the wire itself temper calculated give the maximum resist- 
ance abrasion, but still sufficiently annealed permit the neces- 
sary slight crimp without damage fissuring. Put under strong 
glass and you will find the surface the wires unbroken any 
point. Note that the wear equally divided between warp and 
shoot wires and that both are fully able resist because they 
present unfractured surfaces every point wear. 


Now you know what mean when say Wire Cloth 
wears long and 


Write for our book screens and 
screening. It’s yours for the asking. 


The Ludlow-Saylor Wire Co. 


General Office and Factory, St. Louis, Mo. 


Branch Offices: Kast Jackson Blvd., Chicago. 
Mills Building, Paso, Texas. 
Felt Building, Salt City, Utah. 
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Tons Hour 
from the 1000-ft. Level 


Buying 


DEWCO Rope Pull, Double 
Low Frame, Electric Hoist, 
with Post Brakes and Dial Indicator, 
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other words, you can pull out your mine shaft one 8-hour 
shift 180 tons ore from the 1000-ft. level with this small hoist 
driven electric motor only h.p. 


One our electric hoists was installed mine Parral, Mexico, 
1901 and still operation. This shows how well-built 


DEWCO 


Electric Hoists 


are. DEWCO Electric Hoists are built sectional for transportation 
and installation underground workings. They have heavy band 
clutches, self-locking when closed, with powerful grip for maximum 
service. They are equipped with heavy, semi-self-tightening brakes. 


All parts interchangeable. Particular care given material and 
workmanship bearings. 


Important moving parts are open the eye and inspection—not 
hidden. 


build complete line electric hoists. Bulletin No. 1066 de- 
scribes the one shown here, which has rope pull 5000 Ib. Bulle- 
tins smaller larger sizes sent also request. 


The Denver Engineering Works Co. 
3100 Blake Street Also Makers Denver, Colorado 


Richards Pulsator Jigs 
Ovoca Classifiers 
Electric Hoists 

Dewco Ball Mills 


Richards Pulsator 

Placer Jigs 
CrushingeRolls 
Mine Cages 


Ore Crushers 

Automatic Samplers 

Richards Pulsator 
Classifiers 


Stamp Mills 
Revolving Grizzles 
Sample Grinders 
Dewco Tube Mills 
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ASHIO 
Hundreds have become famous, other 
hundreds have maintained 
earning capacity, through the findings 
CHIHUAHUA 
DEADWOOD 
GLOBE 
GREENWOOD 
DRILLS 
HOUGHTON 
JOHANNESBURG 
KATANGA For forty years min- 
KIMBERLEY ing engineers every- 
PORCUPINE 
RANGOON 


SULLIVAN MACHINERY COMPANY 


126 So. Michigan Ave., Chicago 
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Amsterdam Cobalt, Ishpeming Montreal Pittsburgh Petrograd 
Birmingham Denver, Colo. Joplin, Mo. Nelson, Salt Lake Spokane 

Boston Paso Knoxville New York San Francisco Sydney, Aus. 
Butte, Mont. Juneau London Paris St. Louis Turin 
Christiania Vancouver, 


| 
= 
= = 
= 
= 
= 
= 
i 
4 = 
i 
f 
= 
= 
= 
2 = 
= 
= 
= 
q 


June 30, 1917 Buying—ENGINEERING AND MINING JOURNAL—Section 


= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 


The Wedge Mechanical Furnace 


(Patented) 


All Roasts Are Not Alike 


Different ores require different treatment 
secure best results. 


Hence the necessity for roasters built 
give roasting conditions desired. 


Often slight modification roaster de- 
tail will secure profitable results. 


Write fully, stating analysis ore, 
concentrates, mixture material you desire 
roast, characteristics and physical condition 
same, number tons treated per 
twenty-four hours, and results desired the 
calcine. 


Wedge Mechanical Furnace Company 


Greenwich Point, Philadelphia 
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Lowest Cost per Ton 


The per ton unit the thing 
that wins for 


CRUSHING 
“ONE 
EASY 


STEP” 


= 


i/ 


cite the installation our mill large mining 
erties simply for the sake illustration its proved 
efficiency where and results only, win recognition. 
such places things are done and changes made only 
after experimentation has proved the correctness the 
step. 


Small mines, therefore, can approach the question 
adopting the Marcy with that full confidence which comes 
from a-realization that the kings the industry have stamped 
with their unqualified 


Ask for booklets Easy and ‘‘Purchasing Successfully.”’ 


MINE ANI 


DENVER 


SUPPLY COMPANY 


STATION WITHIN REACH YOU 


PRODUCT 


the adoption large numbers Marcy Mills 
because the performance trial installation 
you can read the record what have accom- 
plished for the mining industry developing this 
mill high point efficiency and economy. 


Removes Fines and Slimes 
Fast Produced 


takes coarse feed direct from the crushers 
and delivers product the required degree 
fineness for treatment, when operated conjunc- 
tion with screens and classifiers. 


The liberal discharge area the welded chrome 
steel grate, absence regrinding, little attention 
required, minimum floor space and small power con- 
sumption are other reasons for Marcy superiority. 


Daily Capacity 1000 
Tons Coarse Feed 


MARCY ASSAY 


GENERAL MINING 
MILL 
EQUIPMENT 


MENT AND 


LABORATORY 


HEADQUARTERS FOR MINE- MILL AND SMELTER EQUIPMENT 
OM AS SCOMABSCOMAS OMASSECO! ASCOMA. SEC OMASSCOMA SSCOMASSCOMASSCOMASS 
a 
Y Yj YW 
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Has the 


pendulum 
swung 
too far? 


overdo the ball mill, 
push aside all other 
crushing machinery, in- 
stead more profitably 
employing each its 
proper 


Write for copy 
Grinding Ma- 
You 
will find as- 
sistance select- 
ing 
crushing unit. 


HIS question answered the new 

Colorado Grinding Machinery Bulletin 

from wide experience building and 
installing all types crushing machinery— 
tube mills, grinding pans, crushers, stamps, 
and rolls well ball mills. ques- 
tion worth consideration. The new bulletin 
also fully describes 


The Colorado 
Convertible Discharge 
Ball Mill 


This mill built all sizes and has highly dis- 
tinctive points merit. From usual central dis- 
charge for fine crushing, can easily converted 
into annular discharge through grating for 
coarser crushing. widely used. stands up. 


Built the 
Colorado Iron Works Co. 


COLORADO IRON WORKS COMPANY 


Ore Milling Machinery and Smelting Equipments Since 1860 


DENVER, COLORADO 


NEW YORK OFFICE 
309 BROADWAY 
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“Did you say Gears?” 


heard you correctly, you see have not asks hillie Gear 


wasted moment jumping your assist- 
ance. 


look this stock over, remembering that 
only suggestion the gears carry— 
ready for any emergency. 


too, that have the ability and 
equipment make any gear order not 
included our ample 


you see Phillie Gear ready supply any 
gear used the mining field— 


possible. 


Naturally, dotes emergency orders. Try 
him your next one. 


Catalog? 


Philadelphia GEAR Works 


Vine and 12th Streets, Philadelphia, Pa. 


And with speed you would hardly imagine 
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INVESTIGATE THE 


DEISTER-OVERSTROM TABLE 
FOR CAPACITY AND EFFICIENCY 


THE DEISTER CONCENTRATOR CO. 
FT. WAYNE, IND. 


WILL FURNISH THIS INFORMATION 


CABLE 
STH EDITION 
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DRILLING SERVICE DRILL REPAIRS 


Oatman Arizona, March 11, 1917. 
Mr. Carlson, 
Ingersoll-Rand Co., 
Los Angeles, Calif. 


Dear Sir:— 


The two Jackhamer drills bought your company have given 
more satisfaction than any other machines have ever used. With these 
two drills have sunk 310 ft. shaft and run 325 ft. cross cuts and 
drifts. Our repairs have amounted less than $10.00. The last 150 ft. 
drifting was done with only one machine, and without any repairs. 
Both machines are now good new. 


Yours very truly, 


Rannells, Supt., 
Pictured Rock Gold Mining Co. 


THE 


Trade Mark Registered Patent Office 


used unmounted for shaft sinking, bench work, block 
holing and other down hole drilling. 


For flat hole work tunneling, drifting, etc., can 
slipped into the convenient 
mounting. 


The “Jackhamer” self-rotating, light weight, sturdy 
and economical. You will profit its use. 


Bulletin No. 4221. 


INGERSOLL-RAND COMPANY 


Broadway 165 Victoria St. 
NEW YORK Offices the World Over LONDON 

For Canada, address Canadian Ingersoll-Rand Company, Montreal 
AIR COMPRESSORS STOPEHAMERS LEYNER SHARPENERS 
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The Slogan the The Grandest Thing.” 


Economical Low Head Pump 
Centrifugal 


Engineers have found that the sure way secure pumping economy for low 
head service with this “CAMERON” Centrifugal shown below. 


has been designed and built with the special aim produce combination 
high working value and low operating cost. 


Every element this pump given the most 
careful attention during manufacture. There 
skimping small details. Every part 
has strength beyond the utmost load that can 
fall upon it. 


the Cameron Single Suction Open 
Impeller type which especially designed for 
low head service. very simple, strong 
and rugged, and can driven belt. 


CAMERON STEAM PUMP WORKS, Broadway, New York 


Offices the World Over 


Bulletin No. 152 Gives the details. Shall send 


SUPERINTENDENT 
RECENTLY STATED 


the upkeep the ‘Leyner-Ingersoll’ Drill from 
50% less per month while doing more work per shift. 


“That the miners prefer the Leyner-Ingersoll, claiming that 
they can their work 


This drill used the successful mine operator for its rapid- 
ity drilling, its low upkeep and its general all-around 
satisfactory performance. 


INGERSOLL-RAND 
COMPANY 


New York London 


53-LI Offices the World Over 


Ask for Bulletin No. 4120. 
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The Hancock Jig 


You Are Considering the Re-Treatment Tailings 


The Hancock Jig will take the tailings inch and give 
clean concentrates. will handle 100 800 tons per hours 
equally well. The simplicity construction and ease opera- 
tion tend reduce operating costs labor and repairs. very 


successful coarse concentrating machine. 


Ask for Bulletin No. 1403. 


ALLIS-CHALMERS MANUFACTURING CO. 


Mining Machinery Dept., Milwaukee, Wis. 
Offices All Principal Cities 
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With the WAUGH 
“CLIPPER” DRILLS 
Their Record their 
Strongest Recommendation 


These handy, rapid drilling little self-rotating 
machines are small drills big accomplishments 
and great durability. They will increase your 
drilling speed and consequently help increase 
your production. 


With “Clippers” the upkeep small and the 
chance losing hole reduced minimum; 
for they can cranked worked back while 
rotating, without danger breakage. 


The 

can equipped 

for either wet 

dry drilling and 

used either 

mounted oras 

hand drills. When 

mounted they are 

powerful little 

drifting machines 

and will not only 

outdrill any other 

Waugh “Clipper” drills their size, 


the St. Ry. Co. usually economical 
Vendome, Mont. power. 


Walter Fitch, Jr., contractor Eureka, 
Utah; made the world’s record for shaft 
sinking with Model DENVER 
“CLIPPER” DRILLS unmounted. 
sank 6x15-ft. shaft hard porphyry and 
limestone, 261 ft. days, working 
shifts. the Utah Metal Mine Bingham, Utah 


DENVER, COLO. 


225 Rialto Bidg., San Francisco, Calif. 115 W. 2nd South Street, Salt Lake City, Utah 30 Church Street, New York City 
301 San Francisco Street, El Paso, Texas Houghton, Mich. Joplin, Mo. , 401 Title Insurance Bldg., Los Angeles, Cal. 
508 First Avenue South, Seattle, Wash. CANADIAN ROCK DRILL COMPANY, LTD. Granite St., Butte, Mont. 
34 Queen Street, Melbourne, Australia Selling Agents Royal Chambers, Johannesburg, South Africa 
Scott St., Toronto, Ont. 614 Baker St., 
E-43 
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the Safest Hoist 


was manufactured and has been installed Wellman- 
Seaver-Morgan Granite Mountain Mine the Butte 
District, Montana. The hoist shown operation 
the picture this page. 


The hugeness this hoist will realized when one con- 
siders that the drums, feet diameter, have hand- 
ling capacity seven gross tons ore together with 
skip and cage and 4000 feet rope gross 
load 42,000 pounds when hoisting out the balance, 
32,000 pounds when the skips are operated bal- 
ance the usual practice. But this all other 
Wellman-Seaver-Morgan Hoists safety was not over- 
looked. 


How Safety Inbuilt 


This immense machine was supplied with auxiliary 
band brake used when handling men, while com- 
plete safety appliances, including electric release brakes 
and automatic slow-down devices are furnished pre- 
vent skip cage reaching the dump too high speed, 
and special controller furnished limit the speed 


when hoisting men. 


Every built for safety. When you need 
hoists consult our special Hoist Engineering Department. 
They have experience that you can well make use of. Write now. 


The Wellman-Seaver-Morgan Company 
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Partial view large Portland 
Filter installation 


Some Users 
Portland Filters 


Utah Copper Co. 

Cornucopia Mines Co. 
Easton-Pacific Co. 
Smuggler-Union Mining Co. 
Barnes-King Development Co. 
Ray Consolidated Copper Co. 
Baker Mines Co. 


Filtration with the 
Portland 


Cleaveland Weatherhead 


New Reliance Gold Mining Co. 

Mogul Mining Co. t F lt 
Yoquivo Development Co. 
Aguacate Mines 


Linda-Ventura Mine 
Ore Purch. 


has effected many real economies many mills. 


handling flotation concentrates, has reduced freight 
Portland Gold Mining Co. charges and smelter penalties, minimized labor costs, elim- 
Empire Copper Co. inated waste shipment. 


cyaniding, has lessened labor costs and reduced soluble 


Cariman Mines Co. losses 


Smelting, Ref. Mining 

The Portland dewaters automatically and without attend- 
ance low moisture content; completely fin- 
ished machine important exclusive features. 


Daly Judge Mining Co. 

Caldo Mining Co. 
Paragon Mining Milling Co. 


Mountain Mining 
40. 


Corp. 


Butte Superior Copper Co. 
Nevada Consolidated Copper Co. 
American Zinc, Lead Smelt- 


Colorado Iron Works Co. 


Ben Harrison Mines Co. Main Office and Works: 33rd and Wynkoop St. 
Timber Butte Milling Co. Down Town Office: 206 Ideal 
Vindicator Cons. Co. New York Office: 309 Broadway 


guarantee that the Portland Filter does not infringe 
the legal rights the owners any other filter filtration 
patents. 


Bulletin 28-B gives complete description. 


a 


a 
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battery Laidlaw Feather Valve Air Compressors 
large middle-western industrial plant 


Recognizing the superior performance Laidlaw Compressors, one the largest middle-western 
industrial plants installed the battery shown the engine room photograph above. These units furnish 
the compressed air required for pneumatic tools and for foundry use connection with sand blasting 


the enamel-ware which the factory produces. 


Laidlaw Compressors are built with the greatest possible 
care. Every pound metal entering into construction 
the best quality, selected with special reference the 
particular service for which intended. The machine 
automatic its action and requires little attention the 
part the engineer. Extreme simplicity and maximum 
durability operate place the cost upkeep and main- 
tenance within the narrowest limits. 


Laidlaw Air Cylinders are provided with hand holes, 
giving access the water jacket for cleaning. This 
important feature not found many the older types 
compressors. Air Cylinders not equipped, fall off greatly 
efficiency after year two operation, especially 
localities where water bad, resulting clogged water- 
jackets which prevents proper circulation the water. 


The Frame, Crankshaft, Connecting Rods, Crossheads, 
Piston Rods, and Intercoolers possess all the refinements 
dictated the most advanced design and methods 
construction. 


While these features have met with warm approval, 
one vitally important characteristic, the Laidlaw Feather 


Valve, indisputably places the Laidlaw Compressor fore- 
most estimation compressed air users. 


The Laidlaw Feather Valve the most efficient valve 
ever developed for air compressor service. 


Absence springs, buffer plates and cushioning devices 
make the simplest valve. 


Lightness and contact seating give silent operation 
and perfect safety high speeds. 


Flexibility, lift area, and tightness seating result 
minimum air friction and power consumption. 


The valve itself practically indestructible. 
durability test 40,000,000 revolutions, with Laidlaw 
Feather Valve only the slightest signs wear were visible. 


you are interested compressors whose air valves 
have outside gear, impact, springs break, 
plates crystallize, leakage—air valves that will lift 
your compressor above troubles and interruptions 
service, get full information our Bulletin 
copy will sent request. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 Broadway, New York 


Laidlaw Works: Cincinnati, Ohio 


Vol. 103, No. 


Atlanta Boston Buffalo Cincinnati Cleveland Paso Houston Kansas City 
Los Angeles New Orleans Philadelphia Pittsburgh St. Paul St. Louis Salt Lake City San Francisco Seattle 
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ass 


Prove your own satisfaction, right your own mine, that Saves 

Time. Your men can return work within minutes after each 

shot. The fumes are literally blasted out the 
workings. Your men can work full shifts—it 
never necessary for them lay off account 

powder headaches get fresh air. 


Lowers Temperature 


Immediately after installation you will notice reduc- 
tion temperature and within few weeks the tempera- 
ture should reduced about degrees. The humidity 
will also lowered about per cent., thereby pro- 
viding conditions very similar those above ground. 


Lost Time Eliminated 


Lost time the biggest loss you have contend with. 
You can eliminate 75% 90% the lost time, when 
Flexoid Tubing use. 


Ease Installation 
Flexoid Tubing light weight and may quickly 
installed anyone without special tools hours’ 
time. goes around bends, stopes—ventilates 
dead ends, and hot boxes perfectly. Can suspended 
from the roof laid along floor. 

Pays for Itself 

After the first cost, the cost maintenance nardly 
considered. After the first few weeks will have 
paid for itself. will then continue pay you big 

dividends the shape increased output. 


Absolutely Guaranteed 


Flexoid Tubing absolutely and 
guaranteed. There are nor about it. 
know that Flexoid Tubing will all claim, and 
that’s why urge you try days our risk. 
the end that time you think you can afford 
without it, send back—and you will under 
obligations whatsoever. Unless knew what Flexoid 
would for you, could not afford make this offer. ask you 
take advantage it. Write today. Enclose rough your 
workings and give chance show how you can increase your 
output 40% 60%. 


Bemis Bro. Bag Co. 


.. 
NEXT 
MONTH 
4, 
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Storage Battery Locomotives 


are successful and economical 


for Hauling Service 


Some mining men are still unconvinced the value the 
Storage Battery Locomotive. 


matter fact, the Storage Battery Locomotive has several 
points superiority over other methods hauling. 


The Storage Battery Locomotive possesses the flexibility 
mule haulage with the advantages the ordinary electric 
locomotive. can into low workings that mule could not 
reach, does away with the dangerous trolley wire—a constant 
menace the men’s safety—it saves time and bother turning 
and watching trolleys, and eliminates the cost trolley wire, 
feeder and rail bonding and the upkeep and repairs these. 
waiting for wires strung and rails bonded. Production 
gotten out quicker. 

The Storage Battery Locomotive gives off peak load the 
power plant, thereby increasing the capacity the plant for 
other work. 


Edison Batteries give the Storage Battery Locomotives sureness 
service and lowness maintenance cost not possible any other 
way. They are the only batteries made iron and steel, with the 
strength stand under actual working conditions. Many Edison 
Batteries installed five and six years ago are still giving full rated 
capacity, with replacements plates and practically repairs. 


Specify for your Storage Battery Locomotives. 
Let send you details. Ask for new Bulletin 608-E. 


EDISON STORAGE BATTERY COMPANY 


Factory and Home Office: ORANGE, 


Distributors 
New York Boston Chicago Detroit San Francisco Seattle New 
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304 Market St., San Francisco 


The Anaconda Copper Mining 
enty-five (75) Pacific Tanks, valued 
more than Fifty Thousand Dol- 
lars. 

The selection Pacific 
was made because their record 
for long continuous service under 
every conceivable condition however 
adverse. 

This example you can afford 
follow. 


Write for catalogs, prices and 
specifications. 


EDWOO 


PACIFIC TANK PIPE COMPANY 


903 Trust and Savings Los Angeles 


BURTON-COTTON LUMBER CO. 


808 Walker Bank Bldg. 


Agents 


Salt Lake City 
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Account for the Lasting 
Qualities REXALL 


Double-Stitched Belting 


Belting problems are solved the high stancard 
enduring qualities Rexall Belting. The highest 
grade duck woven from superfine long-staple cot- 
ton and filler wonderfully perfected pre- 
vent hardening; self-lubricating quality and 
composition that proof against rotting—these 
are some its practical qualities. They spell 
MAXIMUM RESULTS your conveyor 
elevator. 


Write wire for samples. 


IMPERIAL BELTING Chicago 


Broadway, New York, 525 Market St., San Francisco, Cal. 423 Yeon Bldg., Portland, Oregon 
Butchart Concentrating Tables 
the Best Money Will Build 
Fully enclosed, self-oiling drive mechanism. Carefully constructed sliding bearings, running oil. 
Best tilting device ever made. wood used except deck. Latest and best feed and water dis- 
tributors. Butchart riffling the most efficient yet produced. Every improvement embodied 
Originator 
Deflected riffling. 
Self-oiling drive. 
Sliding bearings. 
All metal mounting. 
Sold Merit, not Price Competition. 
Butchart, 605-607 Mercantile Building, Denver, 
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Efficient 
Gold 


The accuracy the gold pan concentration con- 
test determine the concentrating values devices 
mill systems. now possible simple mechanical 
devices separate continuously the mineral particles 
from the gangue. This accomplished 


THE ISBELL CONCENTRATOR 


The only Concentrator Entirely Eliminating Classification. entails loss 
slime values, because cross wash water used—no sizing required; treats 
mixed feed direct from mesh mesh screens. 


Saves cost Classifiers, Fine Jigs, Settling Tanks, Slime Tables Vanners, and 
the necessary additional Power, Water, Shafting, Hangers, Pulleys, Belting, 
Labor, etc. 


wash water type tables. 


gals. water per minute. 
anteed the most substantially con- 


structed table the market. 


Investigate for Yourself. 


telling interesting facts about The 


Isbell Concentrator Company 
716 North Main Street, Los Angeles, Cal. 


Sole Manufacturers 


4 


‘ 
| 
| 
| 


a: 


AND MINING JOURNAL—Section Vol. 103, No. 


REDUCED OPERATING COSTS 


will follow the use these producers connec- 
tion with your smelting and roasting furnaces. 


Stationary Section, with Stirring Gear. Revolving Section, with Worm Gear Drive. 


“The 


excel economy and quality the gas, and effects large saving labor, hand 
poking necessary even under continuous maximum production. One producer gasifies 3,330 
Ibs. coal per hour, and the gas contains from 28% CO. 


WOOD COMPANY, PHILADELPHIA, PENNA. 


Makers Centrifugal Pumps, Cast Iron Pipe, Fittings, Valves and Special Castings. 


No. “Wondersinker” Means Low-Cost Drilling 


Features 


Why Low Cost 


the first place the No. 
low price inferior drills the 
same size. Next, will produce 


Hardsocg features tell the story 
economy. 
self-rotating, has full rubber 
handle, exhaust control, automatic 
oiler, shock absorber, and the best 


ar 


more feet holes given time 
than any drill corresponding size 
having the same air inlet. Third, 
uses less air doing more work. 
Fourth, gives uninterrupted serv- 
ice, day and day out, regardless 
conditions, because its rugged- 
ness and simplicity. The saving 
power combined with the increased 
footage will more than offset the 
cost the No. few months. 


and most satisfactory bit retainer 
ever attached drill. works 
spiral compression 
spring—the kind that never breaks. 
There are very few parts—nothing 
get out order—and the whole 
machine weighs only Ib. 


takes special bulletin de- 
scribe this wonderful drill detail. 
have copy ready mail 
you. Where shall send it? 


Hardsocg Wonder Drill Co., Ottumwa, Iowa 


rs 
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FLOTAT 


FOREIGN PATENTS APPLIED FOR 


Cuts the High Cost Milling 


It’s complete flotation unit itself. One machine, ft., has capacity from 150 tons 
per hours, and requires H.P. less. produces the desired effect both aeration and agitation; 
combination the pneumatic and agitation type machine. 


offer substantially constructed machine either taking air from atmosphere and introducing directly 
steel. SKF self-aligning ball bearings, inclosed into the pulp, done the Machine, the 
dinary flotation feed, last months. also supply forcing air through porous medium, and without the ill- 
steel riffle, the life which from months year. effects violent agitation. 


Some Users Flotation Machines 


Federal Lead Company Rutherford Mining Co. San Rafael 

Ray Consolidated Copper Co. Arizona Molybdenite Mining Co. Shattuck-Arizona Copper Co. 
Butte & Superior Mining Co. National Lead Co. Simonds & Latham, Melones, Cal. 
Oro Grande Mining Co. Des Loge Cons. Lead Co. Nevada Cons. Copper Co. 
Silverado Mining Co. Santa Xavier Mining Co. Moctezuma Copper Co. 

Rose Chemical Co. Sunshine Copper Co. Prince Cons. Mining Co. 
Weringer Mines Co. Pacific Ore Testing Co. Fortuna Mining Co. 

Searadale & Drake J. H. Hancock Goodwill Mining Co. 

Encomotas Copper Co. Aparo Mining Co. Burro Mt. Copper Co. 

Progress M. & M. Co. Compania Explotadora de Minas ~ Old Dominion Copper Mining & Smelting Co. 
Kennecott Copper Corp. ; La Blanca Mines Co. Detroit Copper Mining Co. 
Federal M. & S. Co. Real Del Monte Cerro de Pasco Mining Co. 

Silver King Mining Co. Hawke Milling Co. Chino Copper Co. 


Write that may explain further. 


Southwestern Engineering Company, Inc. 
106 3rd Street, Los Angeles, California 
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Case Improved Crusher 


Fast 
Strong 
Efficient 


Model 


crusher designed for the economical 
handling such work crushing sam- 
ples for large mills and smelters. 


This modern machine combines speed 
and strength with lower power require- 
ments. 


There are many distinctive features which will appeal the mining engineer, 
among them being the ease with which the Case Crusher 
can cleaned. Cleaning can thorough that there 


Size No. 1—For Laboratory Work— 
(Hand Power) just the right machine for 
Assay Office—Write for latest bulletin 


with complete details. 


Denver Fire Clay Company 


This spike caused damage. got 
the feed crusher—stalled the crusher—disabled it— 
tied things up. Crippled the output. The total toll was 
over $300. 


And the owner the plant could have completely warded 
off this trouble using 


DINGS 


They remove all forms tramp iron. Used head 


pulleys belt conveyors. They are 100% efficient. Dings Magnetic Separators are built 
very low cost form crusher insurance. Get further data standard and special designs meet re- 
now. Write. quirements for smelters and refiners, zinc, 


lead, tin mines, etc. 
Send samples your ore for preliminary 


Dings Separator Co. tests. Our laboratory and engineering de- 
673 Smith Street, Milwaukee, Wis. 


7 
FIRE CLAY 
HAVE SURVIVAL VALUE 
q q 
3 
Dings Magnetic Separator 
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but take such pains save the concentrates 


tests made the 
General Engineering Co., 
the Senn Batea Amalgamator 

amalgamated 97% 
the gold from Neill Jig 
concentrates. this gold 
55% passed 100 mesh. 


Can You “Pan” Free Gold Your Plate Tailings? 


The Victor recovered ounces amalgam the Senn Batea 
Amalgamator from stationary plate tailings, ounces the 
plates. 

increase cents per ton means increase 
$375.00 per month for each Senn Batea. 


Why Not “Pan” the Gold into the Amalgam? 


SENN CONCENTRATOR COMPANY 


tests Chas. Butters Co. silicified shale carrying free 
gold, the best four laboratory bottle-amalgamation tests 
gave 58.5% recovery. Two mill runs the Senn Pan-Motion 
Batea Amalgamator gave 78% and 82.5% respectively. 

are furnishing Bateas for the first unit the mill 
handle this ore. 


Why Not Grind Fine and Save All the Free Gold? 


the gold the latter tests passed through 150 mesh, 
while 91% passed mesh. 


Senn Pan-Motion Batea Amalgamators 


are made two sizes—a 50-ton machine for general mill installations, 
and 25-ton Batea (shown above) for test plants, small mills, clean- 
plants, cleaning placer concentrates, etc. They are carefully and 
strongly built for continuous operation with minimum attention. 


611 FIRST NATIONAL BANK BUILDING, SAN FRANCISCO, CAL., 


Cor. Post and Montgomery Streets 


Why Trust Luck Save Gold 


| 
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you realize that plants treating even low-grade ore 


The Cost Shut-Down Enormous 


Based 13% copper ore, normal extraction and present market prices the cost 
shut-down few well-known concentrators follows: 


Daily Cost shutdown 
Tonnage Per min. Per hr. Per day 
Consolidated Copper Mines Co............... 500 $2.60 $156.25 $3,750 
Nevada Consolidated Copper 12,500 65.10 3906.25 93,750 
Inspiration Consolidated Copper 17,000 88.50 5312.50 127,500 


370 DAYS WITHOUT MOMENT’S SHUT-DOWN the record the 
HARDINGE CONICAL BALL MILL installed the Concentrator the 
Nevada Consolidated Copper Co. 


MILL THAT NEVER STOPS the one that you should install; that mill 
CONICAL shape and SIMPLICITY PERSONIFIED. 


Hardinge Company 


120 Broadway, New York, 


London Office: San Francisco Office: Salt Lake City: Cable Address: 
Salisbury House Balboa Building Newhouse Building Halharding, N.Y. 
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THE FLOTATION PROCESS 


All patent and other rights this process 
North America are now controlled 


MINERALS SEPARATION NORTH AMERICAN CORPORATION 


December 1916, the SUPREME COURT THE UNITED 
STATES adjudged our for air-froth fiotation valid, holding 
that this patent covers any process froth flotation wherein the results obtained 
are secured the use fraction one percent, the ore, oily frothing 
agent ore-pulp, with agitation. Three the thirteen claims which speci- 
fied the use small quantity and which the Court held invalid 
have since, proper disclaimer, been brought within the scope the Supreme 
Court’s decision and, recent trial the United States District Court 
Butte, Montana, Judge Bourquin admitted these claims amended. 


May 24, 1917, the UNITED STATES CIRCUIT COURT 
APPEALS Philadelphia, the case Minerals Separation, Ltd., against 
Miami Copper Company, unanimously sustained the validity and broadly con- 
strued second basic patent, owned us, for the use all “‘Soluble Frothing 
the same opinion, the Court also validated third patent for the use 
cresols and phenols the cold and without acid. The defendants, Miami 
Copper Company, endeavored avoid infringement these patents using 
Callow pneumatic cells, but the Court held that the operations the de- 
fendant company infringed all three patents. 


Prospective users our flotation processes are earnestly requested not 
misled the mistaken views disseminated interested parties that any these 
BASIC PROCESS PATENTS can evaded mere variation apparatus 
for agitating and aerating the pulp, the simple addition oils other 
materials excess fraction one percent the weight the ore treated. 


NOTICE 


Notice hereby given that will enforce our patents and 
stop all infringements, but are prepared grant licenses for the 
right use all any our processes those who wish use them. 


those who infringe have infringed our patents, notice 
given that SETTLEMENT FOR SUCH INFRINGEMENT MUST PRECEDE 
THE GRANTING LICENSES FOR THE FUTURE USE SAME. 


Notice further given that one authorized introduce 
our processes apparatus into the United States, Canada Mexico. 


All applications should made direct 


MINERALS SEPARATION NORTH AMERICAN CORPORATION 


Head Office Engineering Office 
Broadway Merchants Exchange Building 
San Francisco, California 


New York, 
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Unfailing 
Dependability 


Westinghouse Type Agitator Motors make them premier 

for this service. This demonstrated over 1000 service. 
They are designed throughout for this particular service and give 
operating results than motor merely adapted for this appli- 


cation. 
The construction the motor sturdy and extra heavyto resist vibra- 
tion. The bearings have special oiling system insuring adequate 


lubrication all times. The shaft and guide bearings are propor- 
tioned withstand the thrusts that are apt encountered. The 


lower bearing sleeve non-corroding alloy. 


with these excellent construction features insure UNFAILING 
DEPENDABILITY you cannot beat the Westinghouse Type 
Agitator Motors for Flotation Plants. 


Westinghouse Electric 
Manufacturing Company 
East Pittsburgh, Pa. 


Vol. 103, No. 


AND MINING 
q 
| 
. 


June 30, 1917 


Speed wit 


Buying—ENGINEERING AND MINING 


= 


G-E Arc Welders control current, heat, and metal building; and their own chipping 


are some the which modern 
industry has been speeded putting 
electric power work the right place. 

Metal mines have boosted output meet world- 
wide demands. Great central power plants 
place small local plants coal mining areas 
now supply cheaper electric power per ton out- 
put for each mine. tonnage records have 
been smashed the steel industry. Greater 
automobile output has lowered prices and given 
better road transportation. More and better 
cloth has been produced lower power costs. 


The engineering problems solved putting 
electric power these and other indus- 
tries were many and intricate. Production 
electrical equipment suited this work and 
quantities required important part this 
company’s service American industries. 

Any problem involving the use power can 
simplified application electricity. The 
General Electric Company well equipped 
lend valuable assistance working out such 
problems and glad co-operate with manu- 
facturers and engineers every possible way. 


7150 


|GENERAL ELECTRIC COMPANY 
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POSITIONS VACANT 


ADVERTISEMENTS ARE KEYED 


our office nearest the 
advertiser’s location indicated the State 
abbreviation following the box number. 


REPLYING 


careful put envelope the key 
number the ad. and also local address 
office which reply sent. 

10th Ave. 36th St., New York. 

1144 Monadnock Block, Chicago. 

Real Estate Trust Bldg., Phila. 

Rialto Bldg., San Francisco. 


IMPORTANT 


Original letters recommendation 
other papers value should not en- 
closed 
copies. Advertiser’s names will not 
furnished under any circumstances. Copy 
received until a.m. Monday for follow- 
ing Saturday’s issue. 


small zinc lead property 100 miles below 
American Border Mexico; state salary 
desired. P651—Eng. Mining Journal. 


MASTER mechanic experience mine 
and smelter work wanted for industrial 
works Delaware. P716 (Del.)—Eng. 
Min. Journal. 


SUPERINTENDENT familiar with general 
machine-shop practice, tool and die mak- 
ing, light manufacturing; man capable 
developing system and handling men. 


THE ARMY 
NEEDS 


PACKERS 
With Pack Trains 


Men experience the pack 
train service the army similar 
line civil life. Only those 
possessing the requirements pre- 
scribed for recruits for the Field 
Artillery should interested, 
the service arduous. 
“DO YOUR BIT” 
where you are best qualified. 


Apply to 
Officers Recruiting for the 
Quartermaster Section Enlisted 
Reserve Corps. 
Cincinnati, Ohio 
Denver, Colo. 
Milwaukee, Wis. 
Omaha. Nebr. 


@hicago, 
Cleveland, Ohio 
Detroit, Mich. 


write wire us. 


BUSINESS MEN’S 


Fifteen years 
this work. 


Find You the Right 
Man for the Right Place— 


keep touch with hundred mining camps and the most 
competent Superintendents, Milling Experts, Assayers, En- 
gineers, Mechanics, Mine Accountants, Etc., available for en- 
gagement. Each expert his line. 
charge ou. 


ab 


facturing concern. 
Springfield, Mass. 


EMPLOYMENT AGENCIES 


BLAST furnace foreman—Several expe- 
rienced men, with knowledge Spanish, 
wanted once; $150 per month. Busi- 
ness-Men’s Clearing House, Denver, Colo. 


(three openings); silver-lead 
Asia; Dwight-Lloyd furnaces, 
pots; large English company two-year 
contracts; transportation paid; good 
living conditions; salaries $175 
Apply Clearing 
Denver, Colo. 


CORRESPONDENCE SERVICE 


THE undersigned provides 
service designed locate 
through correspondence, for men earn- 
ing not less than $2500 and $25,- 
000; Not employment 
agency, but constructive, initiative 
service, covering individual negotiations. 
Established 1910. Complete privacy as- 
sured; present connections way 
jeopardized. Send name and address 
only for explanatory 

Bixby, Niagara Square, Buffalo, 


CIVIL-SERVICE OPPORTUNITIES 


ASSISTANT chemist Dist.); salary, 
$1201-$1500. Apply State Civil Service 
Commission, Albany, 


UNCLE SAM 


NEEDS 


PACK-MASTERS 
Will You Come? 


Men of experience in the pack-train service 
of the Army or similar line in civil life, capable 
of taking charge of a pack train, composed 
of 50 pack mules and 13 men—should be 
capable of setting up a pack saddle, packing 
same, etc., and able to impart instructions in 
this connection and in the care of mules. 


If You Can Qualify 


Apply to 


Officers Recruiting for the 
Quartermaster Section Enlisted 
Reserve Corps. 


Cincinnati, Ohio 
Denver, Colo. 
Milwaukee, Wis. 
Omaha, Nebr. 


Chicago, Ill. 
Cleveland, Ohio 
Detroit, Mich. 


mans 


ONOPAH 


you need man, 


CLEARING HOUSE, Denver, Colo. 
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POSITIONS WANTED 


MANAGER technical graduate; years’ 
practical experience operating, designing, 
erection well versed mining and metal- 
lurgy gold, silver, copper, lead and 
ores; good executive ability; well 
qualified handle Spanish labor; past 
months have been engaged flotation 
complex silver, copper, lead, zinc ore; in- 
terview New York. (N. Y.)—- 
Eng. Min. Journal. 


PROSPECTOR, Latin-American experience, 
speaks Spanish, open for engagement; 
best references. PW717—Eng. Min. 
Journal. 


PHYSICIAN desires position with railroad 
mining company Spanish America, 
China Russia; large experience 
medical contract work; references. 
715 (Pa.)—Eng. Min. Journal. 


POSITION wanted young man assist- 
ant mine superintendent assistant 
mining engineer; has had several years’ 
practical experience boss, top 
foreman, etc.; technical education. 
721 Min. Journal. 


MANAGER assistant manager, techni- 
cally trained, thorough, aggressive execu- 
tive, desires Canadian United States 
connections; will consider contracts for 
foreign service well. PW718 (Tenn.) 
—Eng. Min. Chicago. 


ACCOUNTANT and executive, age 33, for 
past large metal 
mining company, desires position office 
manager traveling auditor; best refer- 
ences. (Pa.)—Eng. Min. 
Journal. 


PROSPECTOR, thoroughly familiar with 
vanadium, molybdenum and tin ores, par- 
ticularly their surface, indications, wants 


position prospector with strong com- 


pany. PW724 Min. 
Journal. 
EXPERIENCED 
Labor Overseers 
ARE NEEDED 
THE 


ARMY 


you have had experience 
boss overseer over construction 
gangs, any laboring body 
men—the ARMY can use 
you good advantage. 


Apply to 


Officers Recruiting for the 
Quartermaster Section Enlisted 
Reserve Corps. 


Cincinnati, Ohio 

Denver, Colo. 

Milwaukee, Wis. 
Omaha, Nebr. 


Chicago, Ill. 
Cleveland, Ohio 
Detroit, Mich. 


Employers’ Clearing House 
Established 1911 El Paso, T xas. 
Technical men, practical mine or mill men,office men. 


Competent. mining man of technical and practical 
training in charge of mining department. 


Men using Spanish a specialty. Wire, cable or 
write us your needs. 


Mills Building, El Paso, Texas. 


WILFLEY TABLES 


7—No. condition, complete with new 
rifles, practically unused. Immediate delivery. 

2—No. 2, good condition. 

2—No. 6, with new type riffies, steel frame, perfect. 


SOUTHWESTERN WRECKING COMPANY 
El Paso, Texas 


POSITIONS VACANT 
FOREMAN wanted for small mill who 
expert concentration; fine oppor- 
tunity for the right man who will con- 
q 
= GRASS = 
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POSITIONS WANTED 


MINING engineer, years’ experience 
mining, cyaniding, concentration and 
management; age 37; married; open for 
engagement after June good refer- 
Denver interview. PW723 (Colo.) 
—Eng. Min. Journal, San Francisco. 


MINING ENGINEER, open for engage- 
ment, development, organization, report- 
ing, geology; years’ practical expe- 
rience over several home states and for- 
eign countries, including Spanish 
America. (N. Y.)—Eng. Min. 
Journal. 


TECHNICAL graduate; practical expe- 
rience copper mining, mucker sup- 
erintendent; chief engineer biggest cop- 
per mine, Mexico; New York interview. 
PW731—Eng. Min. Journal. 


MINING engineer with considerable expe- 
rience superintendent, manager and 
consulting engineer, residing Mexico 
City, offers his services serious enter- 
prise. (Mex.)—Eng. Min. 
Journal, San Francisco. 


technical training, Yale and Michigan 
College Mines; recently directing large 
copper-producing property Mexico; 
also copper smelting experience; age 47; 
married; references. PW725 
Eng. and Min. Journal, San Francisco. 


TECHNICAL graduate, three years iron, 
Mesabi Range, two years porphyry cop- 
per, fifteen months reinforced concrete, 
wants position with reliable company 
where brains count. PW726 
Eng. Min. Journal, San Francisco. 


MANAGER superintendent; 


POSITION wanted, experienced book- 
keeper, office man and accountant; 
present connected with large company; 
desires position Mexico, South Cen- 
tral America; experienced smelting, 
concentrating, power, etc., cost work, 
pay-roll work, material and labor distri- 
butions, etc; years age, speak Span- 
ish fluently; excellent recommendations. 
PW727 (N. Mex.)—Eng. Min. Journal. 


Box No. 649 


before the Mexican Government. 


Arizona Molybdenum Company 


Wickenburg, Arizona 


Wulfenite concentrates, free commercial inter- 
ferences, 15% grade MoO, better 26%— 
deliveries rate ton per day beginning July First, 
1917. Will consider bid monthly out- 
put, sliding scale grade values. 


Handles the business, including the marketing gold and silver bullion, the 
most important mining companies the Republic Mexico; attends mining 
interests Mexico foreigners, advising them Government decrees affecting 
mining properties and keeping them posted the proper course pursue 
complying with same; pays mining taxes and acts representative all matters 


Years Mexico 


POSITIONS WANTED 


EXPERIENCED lead refinery superintend- 
ent wants position about September 
first; A-1 references. PW729 (Idaho)— 
Eng. Min. Journal, Chicago. 


AGENTS AND SALESMEN 


Sales Engineer Wanted 


Min. Journal. 


WANTED 


Used Carbon (Black Diamonds) and Bortz 


and fragments wanted; will pay highest 
prices. Dessau’s Son, 180 Broadway, 
New York, 


Ores Concentrates Wanted 


Molybdenite, wulfenite and vanadium ores 
concentrates large tonnage monthly 
—5000 tons chromite, 10,000 tons mag- 
nesite, 20,000 tons manganese, 10,000 
tons barytes, 5000 tons bauxite, 1000 tons 


(N. Min. Journal. 


Manganese Ore 
wanted, testing 50% metallic manganese 
better. Submit offers General Metallic 
Company, Wall Street, New 
ork. 


Crude Tale 


wanted. State tonnage, deliveries, etc. and 
submit samples. Submit price per long 
ton General Metallic Oxides Co., 
Wall Street, New York. 


Backing—Prospector 
EXPERIENCED prospector wants backing 
prospect certain promising localities 
New Ontario for either molybdenite, iron 
pyrites, gold iron. W728—Eng. 
Min. Journal. 


SMITH, President 


Jennings 


Banco Mexicano Comercio Industria Building 


Mexico City, Mexico 
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BUSINESS OPPORTUNITIES 


Copper Claims 
OWNERS group high-class copper 
claims the Copper River valley, Alaska, 
desire meet capitalist develop, in- 
corporate same will sell easy 
terms; will stand investigation. Chas. 
Young, Strelna, Alaska. 


Twenty Stamps 

for sale cheap; weight 1000 each; iron 
work complete for two Joshua Hendy ten- 
stamp batteries; also 2700 ft. wire 
rope 15c. per foot and 7000 ft. 
wire rope 10c. per foot. Original Am- 
ador Consolidated Mines Co., Amador 
City, Calif. 


Mining Claims 
Patented and unpatented, for sale, bond 
lease famous Comstock Lode and 
vicinity. Address Box 622, Virginia 
City, Nevada, care Quinlan. 


CLAIM FOR SALE 


Claim 828-829-830 and 831, situated 
Doloro Township, the midst the 
richest portion the Porcupine district. 
Immediately adjoining the new holdings 
the Coniagas Company just south 
Tisdale, directly south the Hollinger 
Consolidated, McIntyre, Vipond and 
Porcupine Crown Mines. Thirteen 
veins and ore bodies have been exposed, 
some which are exceptional value. 
Owners are unable devote time 
development and wish sell principals 
only. 


EUGENE COCHRAN 
Care The Art Metal Mfg. Co., 
Cleveland, Ohio 


COPPER MINE 


Located Virginia, 100-ft. Shaft, 
several drifts all ore, 
in. wide. 


This property fully equipped 
and nicely developed. Present 
owners offer same for sale, will 
entertain proposition for operating 
percentage basis. 


GRANT, Jr. 
817 East Franklin Street, Richmond, Va. 


Mill Building and Ore Bins 


Will sell separate or together complete steel mill 
building for housing hundred ton mill marked for 
re-erection, complete. Ore Bins are exceptionally 
heavy, capacity 500 tons, made of steel throughout. 
Write for blue prints. 
SOUTHWESTERN WRECKING COMPANY 
El Paso, Texas 


BOILERS 


4—100-H.P. Standard tubular boilers. 

80-H.P. Standard tubular boilers. 
These boilers are unusually good 
and are complete with stacks 
and all fittings. Write for quotations 


The Hendrie Bolthoff Mfg. Supply Co. 
Denver, Colorado. 


EQUIPMENT 
FOR SALE 


SEE FOLLOWING PAGES 


Sales engineer ability and experience 
with ore-treatment machinery fine oppor- 
tunity for one who can make good. W720 
3 = 
= 
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CHICAGO HOUSE WRECKING COMPANY 


World's 


Leading Buyers and Liquidators 


Factories—Complete Plants—Railroads— 


Estates, etc., 0 


er these snaps and Amer- 


ica’s greatest stecks, available at once for 
immediate delivery. 


No. 


No. 


J-5402—100,000 ft. 


o. E- 611—1—7 x 6-in. 
. C-1500—2—22 x 14 x 14 x 18-in. steam 


C-1893—1—18 


MINE HAUL TURBINE SET 
K-1—1—125 Kw., 250 volt, D.C., De 
Laval steam turbine set. C.C. generator, 
direct connected to turbine. Worthington 
condenser and pump, 700 sq. ft. and rotary 
steam-driven vacuum pump. 

HOISTS 


mining hoists, direct connected to 40 H.P. 
4 cylinder automobile type gas engine 
. C-1880—2—Stroudsburg double 
single friction drum hoisting engines. 


. C-1100—1—S8}-in. Stroudsburg double 
cylinder, triple tandem friction hoisting 
engine. 


double cylinder, triple tandem drums 


hoisting engine. 


. C-1105—1—5 x 7-in. Flory double cylinder, 


single drum hoisting engine. 
STEAM ENGINE 


o. E- 656—1—12 x 20 Fulton slide valve 


engine. 


o. E- 657—1—6 x 8 vertical steam engine. 


48-in. Vilter L.H. Corliss 


engin 
0. C- 778—1—14 x Vilter L.H. Corliss 


engine. Girder Fram 
R.H. 


Bates Cross 
compound Corliss engine. 
-in. SPRIAL PIPE 
Root 
20-in. spiral riveted pipe: gauge 
steel, lengths with Root Solted joint 
coupl 


Hamilton 
Corliss engine. 


500 ft. 6-in. spiral Abendroth 


Root riveted pipe: 25-ft. lengths with 

Root bolted joint coustings. 

, 10, 14, 20 and 

24-in. cast iron pipe: Bell and Spigot ends. 
STO 


capacity 
4200, 6500, 7500, 8000 cm 10, 000 gallons. 
LOC OTIVES 


o. P-3100—13—73-ton American, std. g. 
. P-3104—38—61-ton Baldwin locomotives, 


standard gauge. 


o. P-3105—22—63-ton American, sti. g. 


COMPRESSOR 
Westinghouse 


Duplex air compressor. 
x 12 x 12-in. Ingersoll 
Sargeant belt driven air compressor. 
318 12-in. Chicago Pneu- 
matic, capacity 275 cu.ft. or minute. 

179—1—14 x 16-in. Chicago Pneu- 
matic, ary 400 cu.ft.per minute. 

18 x 29 x 24 Ingersoll-Rand 

basen type 0 air compressor, 2500 cu.ft. 


ALVES 
940—10,000 in., Gate, Globe, 
angle and foot valves; made by Crane 
Company, Chapman Valve Company, 
Kelly and Jones. 


You can get the valves you need now at big price 


No. 


No. 


No. 


No. 


C-1132—1—Hill 


. C-1108—2—No. 6 
3 Gates gyratory, style D 


DERRI 
o. C-1155—1—Guy 80-ft. 


reductions. 

CONDENSERS 
C-1507—1—30-in. diameter by 6 ft. long; 
286 j-in. brass tubes, 61-in. long. 

. C- 607—3—Worthingston surface con- 
densers, in. diameter, long, 386 
brass tubes j by 61 in. 


. —700-ft. Wheeler surface con- 


denser with independent air and circulating 


umps. 
704—1—1200-ft. Wheeler surface con- 
denser, j-in. tubes, independent air and 
circulating Dum 


C- 411—50—Horizontal and vertical cen- 
trifugal pumps, Lawrence and _ Buffalo 
makes, l-in. suction, 1}-in. discharge to 
10-in. suction and 8-in. discharge. 


. C-1133—10—Opentype diaphragm pumps. 


3-in. suction, direct connected to 1} FE 


Olds gas engine. 


. C-1135—5—Close type diaphragm pumps, 


4-in. suction, direct connected to 3 H.P. 
Olds gas engine. 


power pone double 
geared, 700 gal. per hour, direct connected 
to 6 H.P. Olds gas engine. 
STEAM SHOVELS 


o. P-3207—1—70-ton Bucyrus steam shovel. 
o. P-3209—1—Thew 


steam shovel, j-yd. 


dipper. 
STONE CRUSHERS 
McCully Gyratory 


boom, 
80-ft. mast with sheave wheels, guy wires 
and irons complete. 


WERS 


. C-2104—1—Sturtevant blower 11 ft. high, 


48 in. square, vertical discharge. 
DRILLS 


. C-3704—2—Sullivan ‘‘H’’ diamond pros- 


ecting core drills; complete with hydraulic 
bee and swivel head, 500 ft. lj-in. drill 


Ingersoll air rock drills, 
with tripods. 


Address HARRIS BROTHERS CO. Owners 


35th and Iron Streets, Chicago, Ill. 
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MACHINERY FOR SALE 


If you want machinery quickly, write us. 


can immediate delivery almost 


anything required. 


STEAM DRIVEN COMPRESSORS 
1—8 x 9 x 12 Leyner 
1—10 x 10 x 10 Smith-Vaile 


1—12 x 134 x 8} x 16 Leyner compound 
1—10 x 16 x 9 x 14 Rand Imperial, Compound 
2—14 x 14 x 22 Rand, Class C 

1—14} x 16 x:10 x 17 Leyner, _ 
1—14x 16x > 16 Norwalk, compound 
1—11§ « 20} x 18 x 11 x 22 Leyner compound 
1—16 x 18 x 11 x 22 Leyner compound 


BELT DRIVEN COMPRESSORS 
1—8 Bury, single 
x x 14 Leyner, compound 
x 9} x 8 Ingersoll-Rand, compound 
x 14} x 14 Ingersoll- -Rand, compound 


ELECTRIC LOCOMOTIVES 
2—10 ton Baldwin-Westinghouse, Standard gauge, 
250 volt 
2—7-ton Jeffrey, 30 in. gauge, 250 vo 
General Electric, in. 250 volt 
Jeffrey, in. gauge, 250 volt 


STEAM LOCOMOTIVES 
1—50-ton § 36 in. gauge 
3—50-ton Baldwin, Standard gauge 


BLOWERS 
1—85-cu.ft. Piqua positive blower 
1—24-cu.ft. Connersville positive blower 

—wNo. 5 Root positive blower 
5—No. 5 Baker positive blowers 
1—No. 3 Garden City positive blower 
0. 2 Garden City positive blower 
1—No. 10 Sturtevant Monogram blower 
1—No. 6 Sturtevant pressure blower 
1—No. 1 Buffalo pressure blower 


ENGINE DRIVEN UNITS, Direct Current 

1—12} Kw. Crocker-Wheeler, 25 volt, 300 r. p.m 
Generator, direct connected to Mietz & Weiss 
oil engine 

1—60 Kw. General Electric, 125 volt, 280 r 
Generator, direct connected to 13 x 12 Ball auto: 
matic steam engine 


We also have for immediate shipment, a large 


EXHAUSTERS 

4—108 in. Garden City double steel plate exhaust- 

ers, for hot blast 
1—8 ft. Steel plate mine fan, engine driven 
2—96 in. Sturtevant Steel plate exhausters 
1—72 in. American steel plate exhauster 
6—60 in. Sturtevant steel plate exhausters 
3—No. 7 Sturtevant Monogram exhausters 
1—No. 7 Buffalo volume exhauster 
1—No. 6 Sturtevant Monogram exhauster 
2—36 in. Sturtevant steel plate exhausters 
in. National Steel plate exhausters 


DIRECT CURRENT GENERATORS 
Kw. Western Electric, 110 volt 2700 
2—20 Kw. Western Electric, 110 volt, compound 

wound, 650 r. 
1440 Kw. C Crocker-Wheeler, 275 volt, type CCD 

1—50 Kw ‘Westinghouse, 550 volt, 850 r. .m. 
2—50 Kw. Electrical Mchy. Co. 250 volt, 750 r.p.m. 
1—55 Kw. Westinghouse, 250 volt, 800 rpm 
1—60 Kw. General Electric, 250 volt, 925 Tr. p.m. 
1—62} Kw. Milwaukee, 250 volt, 950 As p.m. 
1—65 Kw. Northern, 250 volt, 900 r.p 
1—75 kw. Electrical Mchy. Co., 250 Volt, 550 r.p.m. 


ALTERNATING CURRENT GENERATORS 
2—15 Kw. yore Electric, 3 phase, 60 cycle, 1100 
1200 r. 
Kw. General Electric, phase, cycle, 2300 
1200 r. 
Kw. Western Electric, phase, cycle, 
2300 volt, 600 = 
1—150 Kw. Westinghouse, phase, cycle, 500 
_Volt, 900 r.p.m. 
Kw. General Electric, phase, cycle, 
“480 volt, 150 r.p.m 
ENGINE DRIVEN UNITS 
Alternating Current 
volt Generators, direct connected to 16 x 
Chuse automatic engines 
2—200 Kva. General Electric, phase, 
2300 volt Generators, direct connected to 18 x 
20 Ridgway automatic engines 


stock of Direct and Alternating Current Motors 


for every requirement. 


Morse Bros. Machinery 


Your Machinery Dollars 
More Work Here 


2 six-foot Chile mills, 2 9x15 crushers, 3 electric 
locomotives, 4 steam locomotives, 100-hp. S. D. 
electric hoist, 150-kw. G. E. 2,300 V. 3 P. generator, 
Pelton 4-ft. wheel with governor, 4 Ry. steam shov- 
els, new copper furnace, Connersville blowers 2 to 
81-ft. contractor’s hoisters, derricks, compressors, 
lighting plants, Corliss engines up to 800 hp., boil- 
ers and pumps, 7 electric and 14 steam mine 
hoisters. Write for prices and details on this 
slightly used machinery and save money. 


ARTHUR KENYON 
DENVER, COLO. 


FOR SALE 
SILVER MINING PROPERTY 

In Austin, Nevada, consisting of approximately 
1200 acres, over half of which are patented. Last 
owned by Austin Manhattan Consolidated Mining 
Co. Includes old mines of the MANHATTAN 
SILVER MINING CO., with record production 
of over TWENTY MILLION DOLLARS. None 
of the old — hg deep. 

MARSHALL 
Resident aout Austin, Nevada 


FOR SALE—Electric Motors 


make specialty of, and have the largest stock 
SECOND HAND electric MOTORS and 
ERATORS America, 
exchange and repair 
electrical machinery 
all kinds. 
16th and Lincoln 


Structural Steel Head Frame 


Two compartment, 70-ft. designed for 100 H.P., 
complete with sheaves and ore bins. One of the 
most substantial gallows frames in the southwest. 
K.D. marked for re-erection, exactly the same ¢s 
new. Send for photos and blue prints. 


SOUTHWESTERN WRECKING 
El Paso, Texas 


COMPANY 


1732 Wazee Street 
Denver, Colorado 


Supply Company 


Ball and Tube Mills 


The following stock ready for 
Immediate Shipment 


ft., either Manganese lining for 


= 


10—6 
bail Oro Silex for tube mills. 


9—5 ft. in. ft. Ball Mills, Manganese 
lining. 

4—5 ft. in. ft. Tube Mills, Oro 
Silex. 


1—5 ft. Tube Mill, Silex lined. 
1—5 ft. ft. Tube Mill, Silex lined. 
1—4 ft. Tube Mill, Oro lined. 


The Morse Bros. Machinery Supply Co. 
Denver, Colo. 


DRILL BELTED INGERSOLL 
COMPRESSOR 


We offer for immediate delivery one 17 x 10 x 14 
cross compound Ingersoll-Rand belt driven com- 
pressor, capacity 677 cu.ft. air, power required 100. 
Condition perfect, complete in every respect. 
Price $2100 El Paso. First order takes it. 


= Southwestern Wrecking Co., El Paso, Texas. 


AIR COMPRESSORS 


2—1100 cubic ft. 
stage, steam-driven air compres- 
sors, fine condition bar- 
gain; also drills, drill steel, etc. 


The Hendrie Bolthoff Mfg. Supply Co. 
Denver, Colorado. 


2500 tons 90 Ib. 
300 tons 75 Ib. 
3500 tons 70 Ib. 
300 tons 65 Ib. 
4000 tons 60 Ib. 
2500 tons 
nearly all light weight 


in St. Louis 


SS 
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2—350 H.P. Wolf Cross Compound Superheated Steam 
with Condensors, Boiler Feed Pumps, Injectors 


Feed Water Heater. 


2—Dahl Liquid Oil Burning Systems, complete with Pumps and 


Heaters. 


2—General Electric A.T.B. pole, 345 K.V.A. 3-60-480 Engine 


Generators. 


B.L.C., K.W.H., 850 R.P.M., 125 V., Belt Driven Exciters 

8—Fort Wayne cycle, 219 K.V.A. (175 K.W. 8-10 P.F.), 33,000 volt, 
primary 480 volt secondary, single phase Transformers. 

2—Type cycle, K.V.A., 33,000 volt primary 110-220 volt 
secondary, single phase Transformers. 


1—Blue Vermont Marble Switchboard, with all necessary instru- 


ments. 


8—3-phase Aluminum Cell Lightning Arrestors. 


6—200 amp. Coke Coils. 


Above equipment has been slightly used, but not misused, and 
guaranteed first-class condition. Power plant for sale only 


Motors 


2—50 H.P. 3-60-440-720 R.P.M. G.E. Motors. 
1—40 H.P. 3-60-440-900 R.P.M., G.E. Motor 
2—15 H.P. 3-60-440-900 R.P.M., G.E. Motors. 


All above motors equipped with starting com 
conduit wiring, voltage release and overload relays. 


whole. 


Power Plant may inspected Beowawe, Nev. 


Write for particulars and prices. 


nsators, arranged for 


Second Hand Equipment 
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POWER PLANT 


For Immediate Delivery 


e 

Mill Equipment 
1—32 in. ft. Gates Revolving Screen. 
1—6 ft. Hardinge Mill. 
2—32 ft. Dorr Agitators and Tanks. 
1—6 in. Aldrich Vertical Triplex Pump, 
1—42 in. Belt Driven A.C. Tube Miil. 
1—52-in. Merrill Precipitating Press, leaves. 
1—No. 787 H-H-M Steel Bullion Safe. 
1—42-in. Carlin Grinding Pan. 
2—Erie City Economy Boilers. 
1—3 Duplex Boiler Feed Pump. 
Full Refinery Equipment. 


Lot large Redwood Tanks, good condition. 
Pulleys, Shafting and Transmission Equipment. 


Miscellaneous 


1—No. 1174 F.M., Portable Scale. 

1—No. 1128 F.M. Platform Scale. 

1—No. 1046 F.M. double beam Warehouse Scale. 

1—No. 1928 10-ton F.M. single beam Wagon Scale. 

1—50-ton F.M., ft. Track Scale, with Type Registering beam 
and steel frame. 

1—7 double cylinder Steam Hoist. 

1—15 H.P. Fairbanks Gasoline Hoist and 500 ft. rope. 


Complete Boarding House Equipment. 


Other material Buckhorn, Nev. 


Above list incomplete. 


BUCKHORN MINES COMPANY, Box 705, Reno, Nevada 


DIESEL ENGINES Delivery NOW 


1—175 H.P. direct connected to 125 K.W., 3 phase, 
60 cycle Westinghouse generator. Used 3 months. 
2—120 H.P. alone with two D.C. 500 gener- 
ator. These two have never been erected and are 
still in original crates. These three engines are the 
three cylinder vertical type. Photos and specifica- 
tions on request. Better wire. 


Southwestern Wrecking Co., El Paso, Texas. 


FOR SALE 
Lake Shore Engine Works 


STEAM HOIST 


Immediate delivery from Butte, Mont. 


Tube Mill Bargain 


ft. tube mill, brand new, complete, 
weight tons, f.o.b. cars, $1500. 


SOUTHWESTERN WRECKING CO. 
Paso, Texas. 


C. M. Everett, 14 Silver Bow Bldg., Butte, Mont. 
H. L. Palmer, 307 Glencoe Bldg., Duluth; Minn. 


AP 


STEAM HOISTS 


Immediate shipment at a special price 


in. cylinders. Load 15 tons. Speed 2000 


Denver, Colorado. 


1—New 14 x 16 Vulcan single drum geared hoist. 


1—Double reel, first motion, Corliss hoist, 28 x oy 
per minute. Offered 25% present cost. 


The Hendrie Bolthoff Mfg. Supply Co. 


FOR SALE 


Steam Hoisting Engine 


Owing change from steam 
electrical equipment, Nordberg 


CURTIS, Agent 


est type Crushing Rolls Denver 
stock, ready for immediate ship- 
ment. All have been thoroughly 


CRUSHING ROLLS 


have the following sets lat- 


first motion, double conical drum, 
duplex steam hoisting engine, 
Corliss gear, cylinder 42. 
Drum capacity grooved for four 
thousand feet 1}-in. rope. 


TENNESSEE COPPER COMPANY 
Broadway, New York 


HollowDrill Steel ForSale 


tons 1}-in. Round, tons 1}-in. Hexagon 
Jakos Swedish Bars for immediate ship- 
ment from our New York warehouse. 


HAMILTON HANSELL 
Battery Place, New York City 


COMPLETE STAMP MILL 


30 stamps 1050 Ib. Denver Engineering Works, 
latest type, chrome steel shoes and dies, complete 
with all timbers, feeders, etc., used three months, 
perfect condition. 


SOUTHWESTERN WRECKING COMPANY 
Paso, Texas 


THE MORSE BROS. MACHINERY AND 


overhauled and are first-class 
condition every respect. 


sets Colo. Iron Works. 

sets Davis Iron Works. 

board bearing. 

sets Allis Reliance out- 
board bearing. 

sets Davis Iron Works. 

sets Davis Iron Works. 

set 12x Davis Sampling. 


SUPPLY COMPANY, Denver, Colo. 


Additional Advertisements 
Second-Hand Equipment 
For Sale 


See Following Pages 
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SINGLE 


Lidgerwood single drum mine hoists, 
series wound, H.P., 220 volts, direc 


MAC GOVERN 
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For Sale 


Crushers Tube Mills 
Rolls Ball Mills 
Concentrating Tables 
Hoists Rails and Pipe 
Ore Buckets and 
Steam and Gas Engines 
Dryers Roasters 


Pumps Wire Rope 


Complete Lines. 


BOGUE SUPPLY CO. 
210 Felt Building, 
Salt Lake City, Utah 


Lidgerwood single drum mine hoists, drums 30-in. dia. 24-in. face 4-in. flanges, gear ratio 18:126, geared Westinghouse type 
10-K motors, series wound, with R-32 controllers and grid resistances. One motor 220 volts, 525 R.P.M., other 550 volts, 878 R.P.M. 


Lidgerwood single drum mine hoists, drums 30-in. dia. 24-in. face 4-in. flanges, direct geared General Electric motors, type 
form ph., cy., 220 volts, slip ring, 830 R.P.M., complete with T-10 controller. 


ALTERNATING CURRENT MOTOTS—25 Cycle No. Manufacturer Form Phase Voltage Speed 
HP. Manufacturer Form Phase Voltage Speed 100 2000 480 
1 2 General Electric............. K 3 440 1800 1 3 440 490 3 
= ! errr ee er 2 1 Ingersoll-Sargent, 12 x 18 x 12 in., duplex, class JC, cross compound, 550 3 
CCL 440 710 cu.ft. air per min., 100 pressure, 165 R.P.M., belt wheel in, face. 
440 710 Ingersoll-Rand, 12} in., class straight line, 230 cu.ft. air per min., 
z 1 25 General Electric............. K 3 220 7 1 Franklin 9 x 11 in., type CSB, 130 cu.ft. air per min. at 160 R.P.M., two = 
3 1 ee eae 3 440 1500 wheels, 46 in. dia. x 6 in. face. = 
3 1 30 Westinghouse Cc 3 00 7 1 Ingersoll-Rand, 9 x 14 in., pulley 47} in. diam. 2 
H 1 30 = Allis-Chalmers............... AN 3 440 720 lbs. pressure, wheel 42 in. dia. x 7# in. face. = 
440 480 Clayton vertical, in., 8.8 cu.ft. air per min. 450 R.P.M. 
3 1., 35 Geneal Electric . L 3 440 7 belt wheel 9 ft. dia. x 30 in. face. FY 
= 2 37 Goneral Miectric............. ITC-M 3 440 750 unloader, wheel 7 ft. dia. x 30 in. face. = 
= 1 40 Westinghouse............... CCL 2 440 720 Steam Driven Z 
1 50 «ss... 3 440 720 air per min. = 
440 715 Chicago Penumatic Tool Co., in., class G-SS, straight line, single 
= 1 50 3 400 500 stage, 130 cu.ft. air per min., 100 lbs. pressure, 160 R.P.M. 
2 1 60 Generai Electric. 3 440 500 1 Laidlaw-Dunn-Gordon, 25 x 15 x 18 in., 2 stage, requires 300 H.P. motor. z 
440 720 National Brake Elec. Co., type VS-23, 300 cu.ft. air per min., complete 
Electric (Slip Ring)... ...T.. 2200 500 volts, d.c., 1100 


DRUM HOISTS—Electric Driven 


30-in. dia. 24-in. face 4-in. flanges, direct geared Westinghouse motors, type 10-K, 
current, 700 R.P.M., complete with R-32 controllers and grid resistances. 


COMPANY, 114 Liberty Street, New York, 


Portland Filters, New 


2—12 ft. sacrifice. These have 
never been set up. Now Denver. 


SOUTHWESTERN WRECKING CO. 
Paso, Texas. 


JAW CRUSHERS 


The following are stock for immedi- 
ate shipment. All fitted with manganese Jaw 
Plates and first-class condition. 


1—13 McFarlane Blake. 
1—13 Farrell Foundry Blake. 
1—30 Robinson-Rea Co. Blake. 


FOR SALE 
Four Vergne, Hornsby Akroyd 


Oil Engines 


Horse Power Each. First-Class Condition. 


Empire Smelting & Refining Co. 
Mills Building, Box 443, Paso, Tex. 


2—10 Davis Iron Works Blake. 
Davis Iron Works Blake. 

Davis Iron Works Dodge 
Gates Iron Works Dodge. 


The Morse Bros. Machinery Supply Co. 
Denver, Colo. 


FOR SALE 


1—One-yd., Atlantic Steam Shovel (Am. Loco- 
motive Works) 2 
1—Eighteen ton Locomotive (Davenport Loco- 
motive Works) 3 
1—Four-ton Locomotive 


FAIRBANKS- 
MORSE GAS HOIST 


drum, direct connected, geared, complete 


1—Keystone Drill Machine, Traction, No. with 750 ft. new rope, absolutely perfect, 


Friction Hoist for 350 ft. ; i i 
9—Side dump. Yd., Narrow Gage Waste Cars immediate delivery. 


Wasp No. Mining Co., Deadwood, Southwestern Wrecking Co., Paso, Texas 


SALE—2 tons Solid Octagonal 
DRILL STEEL 


AIR DRILLS 
with spare parts. Write for details. 


Mining Co., Dubuque, Iowa 


FOR SALE 
12,000 ft. 10-in. Class and bell and spigot 


Cast Iron Water Pipe 


Practically new. Immediate shipment. 


COATES, BENNETT REIDENBACH, Inc. 
Rochester, 
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Better Roasting 


depends perfect temperature control more than 
aught else. 
ture must reached and maintained. 


New 


Temperature Controlled 


and 


superior anything the market this respect. 
The temperature can run just high needed 
produce perfect roast and then kept that point. 
Because the perfect temperature control there 
danger fusion. 


Remember also that the New Herreshoff uses air for 
the cooling medium instead water. 


‘June 30, 1917 
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ELIMINATE THE FINES 


THE SHERIDAN 
SHAKING: 
GRIZZLY will 


handle lumps 
25-in. cubes and 
remove the fines, 


even though your 


talcy earthy na- 
ture. 


From Your Crusher Feed 


Shaking Grizzly feeding the crusher 
Timber Butte Mill, Butte, Mont. 


Reduces Your Horse Power 


Write for Circular. 


THE SHERIDAN 
SHAKING 
GRIZZLY will 


move the 
with feed ten 
(10) tons per sq. 
ft. screening 
surface having 
in. in. aper- 


TRAYLOR ENGINEERING MFG. COMPANY 


New York Office: Church Street 


GENERAL CHEMICAL COMPANY 


Herreshoff Furnace Department 
Broad Street, New York, 


Main Office and Works: 


Chicago Office: 1414 Fisher Bldg. 


get the best results the proper tempera- 


Consult our Engineering Department about 
your ore roasting. obligations incurred. 


FOUNDRY 


Pacific Coart Agentr 


Western Office: Salt Lake City, Utah 


4 
a 
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What busy summer 
have with the 


CEMENT-GUN COMPANY, Incorporated 


South 10th and Mill Streets, Allentown, Penna. 


Cement-Gun Inc., Church St., New York City. 
E. R,. Ayers, 1414 Fisher Building, Chicago, Ill. 

John A. Traylor, Newhouse Building Salt Take City, Utah. 
Taylor Engineering Co., 538 Bldg., Seattle, Wash. 
Taylor Engineering Co. ? Vancouver, B.C 

Roberts, 727 Traders Bank Bidg, Ont., Can 
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For 
Bullion 
Ores 
Metals 


Large with the Simplex 


without Crucible 


The Monarch Simplex Non-Crucible Bullion Fur- 
nace shown here very popular and many leading 
plants are using batteries. produces 
quality metal equal that crucibles, 
but larger quantities, less time. Easy start 
—easily lined and kept repair. Uses oil, gas 
and air. manufacture many other types 
furnaces you should know about. Ask for our 
literature and prices. 


Catalog J—For alt metals. 
The Monarch Engineering Mfg. Co. 


1206 American Baltimore, Md., 
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Consider the length time will take you protect your mine timbers 
from fungus, bad water and 

And waterproof your tunnels, ditches, flumes, etc. 

And fireproof your mill buildings— 

And repair the concrete work that has cracked, crumbled split. 
Yes, find very easy keep Cement-Gun continually busy 
right through the summer. can most the light cement work 
and reduce your costs doing it—it can put Gunite where concrete 
could never employed before. small cost can reduce your 


fire risk, weather risk and add materially the permanent value 
your property. Booklet? 


The Proof the Pudding 
Taste 


Low-Freezing Standard Dynamites 


(Low-Freezing Ammonia) 


leave that pleasant with you when used for 
your Blasting. They leave with your pocket-book, 
too, reason their low cost, their great disruptive 
power and the elimination unnecessary thawing 
cold temperatures. 


Many the largest consumers are now most satisfactor- 
ily using Aetna Low-Freezing Standard Dynamites (Low- 
Freezing Ammonia) place the more expensive Nitro- 
Glycerin and Gelatin Dynamites heretofore employed. 
You have equal chance make this gain. 


Write direct, our nearest Branch Office, and 
let give you more details the advantages and saving 


cost gained using Aetna Low-Freezing Standard 
Dynamites. 


GEORGE HOLT AND BENJAMIN ODELL 
Receivers 


AETNA EXPLOSIVES COMPANY 


Incorporated 


120 Broadway New York 
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The Margin 
Certainty 


Like factor safety the liberal 
margin quality that built into all 


Indicating Instruments 


Each instrument, its accuracy, its 


load capacity, capable service far 
excess demands that can 
foreseen the field for which 


design 
result, the unfailing relia- 
bility Weston Instruments 
has earned the 
confidence their users. 


Weston Electrical 
Instrument Co. 
Weston Ave. 
Newark, 

Braneh Offices 
the Larger Cities 
Write for particulars 
regarding Weston 
Models designed 
for any field of 
Indicating Elec 


that in- 


Knox The Knox 


Provementcverthetypes. Prevents Insures efficient your 
wear, mining machines, drills 


Send for illustrated Catalog. 
Knox Mfg. Co. St., Phila., Pa. 


STEAM TRAP SARCO 


not freeze clog. 
Perfect for exposed po- 
sitions and for high and 
low pressure. 


Write for free trial. 


Sarco Company, Inc. 
231 Broadway,N. Y.City 


STEEL EXPANSION JOINTS 


The test time proves the chrome vanadium 
steel construction used. 


Good for steam hot water 200 
Alberger Pump Condenser Co. 
140 Cedar Street, New York City 


Jigs, Screens, Sand and 
Slime Tables, Classifiers, 
Automatic Ore Feeders, etc. 


Manufactured 


JAMES ORE CONCENTRATOR CO. 
Runyon Street, Newark, 
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Interest 
Mine Superintendents 


Superla 


assure you 
degree lubrication. 


Their adoption leading 
industrial works the 
world proof their 
qualities. 


ASuperla Brand for Every Use 
Superla Cylinder Oil 
Superla Engine Oil 
Superla Dynamo Oil 
Superla Turbine Oil 
Superla Machine Oil 
Superla Transformer Oil 


Superla Diesel Cylinder Oil 
Superla Soluble Oil 


You will effect great 
saving for your plant 
using the Superla Brands 
lubricating oils. 


STANDARD OIL CO. 


(INDIANA) 
Chicago U.S.A. 
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Smooth-On 


Cement No. 


will stop steam water leaks 


castings, boilers, pipes, etc. 


Our new 144-page instruction book 
free, illustrates photographs 
actual repairs how thousands 
dollars have been saved with Smooth- 
On. Send for your copy now. 


Smooth-On Mfg. Co. 


570-574 Communipaw Ave., 
City, 


For Sale Supply Houses 


a 


a 


Dixon’s Waterproof 


Graphite Grease 


heavy, mineral grease with the proper content 
Dixon’s Flake Graphite. has consistency 
suited heavy service slow speeds under 
heavy pressure. adheres metal surfaces 
and unaffected water. 


Write for Booklet 42-W. 
Made JERSEY CITY, J., the 


GARLOCK PACKINGS 


are Specially Adapted the Severe Service 


MINING MACHINERY. 
Write for Catalog. 


THE GARLOCK PACKING CO., Palmyra, N.Y. 


Branches Principal 


Joseph Dixon Crucible Company 


1827 
TRADE WARK TRADE 


Vol. 103, No. 
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OTTUMWA High Efficiency Electric Hoists 


You can your power cost this design Electric Hoist. also reduces 
first cost making possible smaller motor, consequently reducing the maxi- 
mum demand charge. The brake operated oil under pressure, 
equipped with overwinding device, and automatic emergency application. 
have number this type hoist operation from which have received the 
highest their economy and efficiency. 


you are the market for hoist, write giving full data 
page our catalogue No, 30. 


Electric Hoists from H.P. stock for prompt delivery. 


Ottumwa Iron Works, Inc. 


Ottumwa lowa 


—— 


PATENT APPLIED FOR 


Single Friction Hoist 


Hoist the type here 
illustrated not only fre- 
quently found necessary 
but very desirable, because 
the low cost operation 
and up-keep. 


Our Single Friction Drum 
Geared Hoist driven Gaso- 
line, Kerosene, Distillate 
Crude Oil Engine quite 
Steam Electric Hoist. 


These 
self-contained and designed 
throughout for severe and 
constant service. 


The Gears are accurately 
automatic machines. Gear 
Guards (not illustrated) 
heavy steel bands are fur- 
nished. 


build these hoists the 
type shown from H.P. 
H.P., inclusive. 

Our large output enables 


make very prompt ship- 
ments. 


The English Iron Works Company, Kansas City, Mo., 
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Wherever Transmission 
must be— 


—even 
—cleanly 


Cleveland 


WormsandGears 


are found. All worms are accurate- 
ground the threads, after 
hardening correct distortion 
the steel heat treatment. 


also mount both the worm 
gear ball bearings—worm 


ing radial bearings each end The Cleveland Worm Gear Co. 
the shaft and heavy, double- Cleveland. Ohio 


acting thrust bearing. Agencies: Quicke, 315 Euston Road, London, England. 
The Industrial Equipment Co., San Francisco., Cal. 


Our Business REDUCE YOUR HANDLING COSTS 


Our Automatic Skip Hoists reduce the cost handling materi- 
als minimum. 


Our Conveying and 
chinery has minimum cost for 
upkeep. 


make the largest variety 
Mechanical Dryers the world. 


ers, Feeders and Pulverizers. 


CLEVELAND, OHIO Church St, New York 


Wuest Herringbone Gears 


Herringbone Construction and the Wuest Patent 
make wonderful single reductions possible. Let 
tell you all about our descriptive matter. 


The Falk Company, “Milwaukee, Wisconsin 


CALDWELL GEARS 


are machine molded, which makes 
them more and better pro- 
portioned. The teeth are molded from 
single tooth pattern, the spacing being 
done accurate machinery. 

machine moulded gear near 
perfect cast iron gear can made, 


and Western Ave. 
New York—50 Church The consolidation these two large plants 
St. means the manufacture more varied and 
Dallas—711 Main St. extensive line mining and other machinery, 
doubling the facilities the works. 
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Ore Crusher Plant, 
Ishpeming, 


OFFICES 
St. Louis, Mo., Third Bank 


NEW YORK, Church Street 
Boston, Mass. Hancock 
Baltimore, Continental Trust Bldg. 
PITTSBURGH, PA. Frick Building 


Cincinnati, Ohio. Union Trust Building 
Atlanta, Ga. Candler Building 
Cleveland, Guardian Building 
Detroit, Mich., BeecherAve. 
CHICAGO, ILL., 208 South Salle St. 


Buffalo, Marine National Bank 


ENGINEERING AND MINING JOURNAL—Section 


Denver, First Bank Building 
Salt Lake City, Utah, Walker Bank 


Pacific Coast Representative: 
U.S.Steel PacificCoastDept. 
CAL., Rialto Building 
Seattle, Wash. Cor. Conn. St. 


United States Steel Products Co., Church St., 


Minneapolis, 


OLIVER CONTINUOUS FILTER 


automatic filter, perfect me- and efficiently drys out flota- 
chanical design, for handling cyanide tion concentrate. Delivers preduct 
slime, flotation concentrate, acid and with 8% moisture at a cost of 2 to 4 
copper slime. cents a ton. Full details on request. 


Oliver Continuous Filter Co. 
800 Hooker Lent Bidg. San Francisco, California 
Royalties pay ANY work Oliver Filter 


SHRIVER CO. 


FILTER PRESSES 


Hamilton Street, 
HARRISON, NEW JERSEY 


ve 


‘Correspondence Solicited 


Galion, Ohio 


Brick, Tile and Terra Cotta 
Machinery 


| 


Our experience manufacturing in- 


St. Louis, Mo. 


your 
Inquiries 


STEEL FRAME BUILDINGS for MINES and SMELTERS 


have unusual facilities for producing fabri ated steel for all kinds mine and smelt- 
buildings. design, fabricate and erect. 
dustrial buildings covers period thirty years. 


STUPP BROS. BRIDGE IRON COMPANY, 
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Flotation Oils 


PURE PINE PRODUCTS 
MIXED OILS 


one our oils does your work you will 
get the same oil every time. 


MAKE them. 


Georgia Pine Turpentine Co. 


156-60 Perry Street New York 
Works: Fayetteville, C., Collins, Ga. 


al 
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PINE 


FLOTATION 
OILS 


Pensacola Tar Turpentine Co. 
Mariner, Pres. Gull Point, Fla. 


ONE 


FLOTATION 


PURE PINE OIL PINE TAR OIL 
HARDWOOD AND COAL TAR CREOSOTE 


General Naval Stores Co., West St., New York 


CLASSIFIERS 
AGITATORS 


THE DORR COMPANY 


ENGINEERS 
DENVER NEW YORK LONDON 
1009 17th St. Battery South St. 


wu 
at 


“HENDRICK” Perforated Metals 


Vol. 103, No. 


Splicing Trolley Wires Dead Easy 
your men use the CANTON TROLLEY WIRE SPLICE 


They simply insert the ends 

either round figure 

wire, draw them and 

clinch the dogs together. 

Made simple with in- 

sulated center for section 
oints. Let give all the 
acts. Write. 


American Mine 
Door Company 
Canton, Ohio 


for every purpose 


Conveyor Trough and Flights. Buckets (plain and perforated). 


Stacks and Tanks. General Sheet Iron Work. 


Hendrick Co., 


Carbondale, Pa. 


New York Office: Church St. 


Tet, Canal 1459 


SCREENS ALL KINDS 
Chicago Perforating Co. 


2445 West 24th Place 


CHICAGO, ILL. 


Copper Steel Sheets 

Sheets are ynequaled for Culverts, Tanke. Root- K E 
= ing, Flumes, and all forms of exposed sheet metal work. 


SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 


resistant. APOL 


Economical—Low maintenance. 


Permanent without paint under the most severe 
conditions service. Ask for Bulletin. 


Protected Metal and Siding 


For permanent industrial buildings all classes. 


Send For This New Book— 


“The SULPHURETTE 
—and its Finish” 


book just off the press full vital information the preserva- 
ion of mine equipment from sulphur water. 


Write at once for a copy—it’s free. 


Address: Mining Department 


Highland Chemical Products Co. 


Connellsville, Pa. 


ritten by an — 
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No. 240 Rotary Ore Car. 


CAR OF UTAH CONSOL. M. CO. 
Whitney roller bearing wheels. 


accessories. 


Steel Mine Tunnel Cars 


Built for Rough 
Work 


you require 
special car let 
design for you. 


Send for Catalogue 
The Atlas Car 
Mfg. Co., 


Cleveland, Ohio 


“Automobile” Cars 


“Trucks for cars now in use, or 
complete new cars, will be fur- 
nished equipped with the 
ney”’ roller bearing wheels, with 


six to twelve months with one 
easing, will run with half the 
aulage’ power of the 
equipment. One map can pus 
12,000 Ibs. on a@ level track. Cars 
can run through water or sand 
without cemece to bearings. In 


Parts, axles, spindles, rollers, 

wheels, etc., "tully guaranteed for 

one year from date of shipment. 

ore mines now installing 
em.”” 


Sanford-Day Iron Co. 
Knoxville, Tenn. 


EASTON 
Equipment for Mines 


are prepared completely equip 
your mine with Cars, Tracks, Turn- 
tables, Crossovers, Switches and other 


Send for Catalog 507 


Easton Car Construction Co. 


Main Office and Works 
Easton, Pa. 
Offices: New York, Philadelphia, 
Chicago, Pittsburgh, 
Boston, Detroit 


man can say the limit perfection 
has been reached—however say that 


WATT CARS 


are the best. Ask for catalogues. 


The Watt Mining Car Wheel Co. 


Barnesville, Ohio 


Denver San Francisco 
Lindrooth, Shubart Co. Phelps 


= i 2 
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for prompt shipment. 


McCormick Building, Chicago, 


PORTER LOCOMOTIVES 
Light and Heavy Steam, also 
airand fireless. Locomotives 
hand stock 24, and 
gauge. Eleventh Edi- 
tion steam catalog and engi- 
neering text book free 
prospective buyer—$1.00 
others. 


PORTER CO. 
; 410 Wood St., Pittsburgh, Pa. 


INDUSTRIAL WORKS 
LOCOMOTIVE CRANES 


pay their way reducing handling costs. Have you our 
Catalog 108-N? 


INDUSTRIAL WORKS, Bay City, Mich. 


ES 


= 


THE WORK GOING 


Our standard mining locomotives are built insure reliability and constant service. 
Only tested materials are used their construction. All wearing parts are made 
templates and gauges. Interchangeability like parts guaranteed, and long delays 
waiting for duplicate parts avoided, duplicate parts are kept stock our works 


AMERICAN LOCOMOTIVE COMPANY 


CHURCH STREET, NEW YORK 


Dominion Express Building, Montreal, Canada 
Livermore Company, San Francisco and Los Angeles, California 
Northwestern Equipment Company, Seattle, Wash., and Portland, Oregon 


Nothing more important 
mining than the prompt and 
tain movement material. 


Delays affect the whole work. 
avoid delays locomotives must 


reliable and always ready for serv- 
ice. 


Baldwin Company, New Orleans, La. 


THE IMPROVED 


Pulmosan Respirator 
all 


= 
= 
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Absolutely protects the wearer from 
the harmful effects rock dust. 
Made with Pneumatic Rest where 
Respirator touches face, double 
holding supports, sliding adjusting 
buckle and many other features. 


Price cents. Order trial 


Separating Screen 
Company 


Manufacturers of Testing Sieves and 
Mining Screens of Highest Potenti- 
ality from 10 Mesh to 350 Mesh. 

253 West 19th Street, New York City 


It’s Easy Understand Whitcomb Haulage Savings 


after you have gone into the design bit. 
First there the double opposed motor with 
powerful transmission that distributes the 
driving effort equally the four wheels. 
Then there the compact, heavy construc- 
tion, the use the best materials and the 
complete accessibility. More than 500 mines 
have made the Whitcomb Gasoline Loco- 
motive standard part their equipment. 


May tell you more specifically about the 
savings possibilities your mine Write. 


Geo. Whitcomb 
Box Rochelle, 
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Herbert Hoover 


Herbert Hoover, re- 
cently appointed Food 
Administrator the 
United States, 
author Vol. 2.—Prin-. 
ciples Mining. Mr. 
Hoover’s reputation 
producer and mine 
ager international 
one, and his book gives 
clear, simple style, the 
methods himself used 
rising the position 
which now 
holds mining field. 


ENGINEERING AND MINING 


NOW Ready— 


Study the whole field mining practice under 
world experts—during your spare time 


Here are volumes the world’s best mining practice, compiled 
experts and plainly written for the practical man well the be- 


ginner. The Mining Library 
consists the best available 
information the subject 
metal mining gathered from 
authoritative sources. 


3081 Pages Actual Practice 


contains 3081 pages actual 
mining practice followed the 
highest paid men the profession 
today. The complete field cov- 
ered—from the examination the 
prospect and the survey, through 
each operation the final account- 
economics the business 
itself. forms complete course 
technical training for the untrained 
man; well complete source 
reference for the skilled operator. 
Each volume authority the 
field covers. For completeness, 
correctness, and clearness the 

Mining Library has absolute- 


Complete 
Course 


The same statement holds 
true describing the re- 
maining eight volumes 
which now form the Min- 
ing Library, the authors 
which are specialists 
their respective fields. 


has always been our policy 
solve mining problems 
book form obtaining the 
cooperation men such 
caliber Storms, 
Wiard, Trumbull, Gunther, 
Charlton and Finlay. 


The coupon opposite, which 
ask that you fill out and 
mail, will convince you that 
complete mining education 
not hard obtain you have 
the right books. believe 
examination the above vol- 
umes becomes your strongest 
guarantee satisfaction. 


equal. Certainly the 
best way find out how help- 
ful these volumes will 
you, mail the coupon 
below, which brings the Li- 
brary for days’ free exam- 
ination without obligation 
purchase unless you wish 
so. 


the 
Coupon today 
for 10-day 

free 
examination 


Flexible 

volumes 
make 

easy reading 


Size volumes 6x9 
bound rich mor- 
roco-grained Kara- 
tol with titles gold. The binding and 
paper used for the flexibly bound edition 
the Mining Library are such that the pages lie 
perfectly flat and the volumes may held with 
more ease than the average magazine. Each book 
light weight and very flexible. The whole 
Library weighs but pounds, which about 
half the weight the separate volume edition. 
10-day free examination will enable you 
appreciate the prominent features excellence 
which make the Mining Library the leading 
work authority modern mining practice. 
Simply fill out and mail the coupon below. The 
books will come forward immediately. 


Signature 
City and State 


Name employer 


Occupation 


want will write for return shipping instructions. 


Modern 
Metal 
Mining 
Small Monthly 
Payments 


Only per 
month. 


plete 


McGraw-Hill Book Co., Inc., 239 West 39th Street, New York. 


interested the Mining Library. You may send 
the nine volumes for ten days’ free examination, charges paid. 
satisfactory will send ten days and per month have 
paid the full price the books, 
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Chemical Apparatus 
Chemical and Laboratory 
Supplies Generally 


All Steel 
and Caldwell-Made 


Both signify permanence and 
satisfaction. 

The Caldwell Hemispherical Tank 
and Tower are made entirely of steel 
with carefully riveted latticed col- 
umns and constructed according to 
engineering principles throughout. 

This, with the excellent reputation 
of all Caldwell-made products, is 
evidence its enduring 
satisfaction to the owner. 

Send for Catalogue 


have the stock and can make prompt 
delivery. Write for 


Technical Chemicals and all kinds Filtering Paper 
Henrv Heil Chemical Company 


BROOK St. Louis, Missouri 
TANKS 
| AND 
3 TOWERS 


It’s All-Around Efficiency that Counts 


SEND FOR CATALOG 


A-8 Balances Engineering Instruments 


Tanksand Pipe. 


That why 
“National 
Quality” tanks 
and 
being used 
widely today 
thousands 
engineering and 
mining projects. 


“National Quality” 
Wood Tanks and Pipe 


st 


Accurate, 


and Tapes reels for mine work. Send for Catalogue 

SAGINAW, MICH. 


Lafayette St. 


manufacture every kind mining tank and pipe; using only the best 
Fir and California Redwood. Write for our Catalog and Infor- 
mation. 


National Tank Pipe Co. 
275-N, Oak Street Portland, Oregon. 


Mechanical Product 
the Highest Excellence 


ALTENEDER 


The Same Dependable Dies 


that have for quarter 
century given such satis- 
faction Genuine 


ARMSTRONG 


Stocks are used the Nos. 
and Armstrong Pipe 
Threading and Cutting-Off 
Machines. All dealers carry 
them. Send for complete 
catalog including prices 
repair parts these perfect 
machines. 


un 


Armstrong Co. 
324 Knowlton Street 
BRIDGEPORT 


New York—248 Canal Street 


and accessories for Mines and Tunnels 
Largest stock all sizes and kinds. For prices 
and send for pamphlets. 
Berger Sons, Williams St., Boston 


ul 


NEW RECORDS 


4 The next time you buy ‘“‘the latest rag’’ for your 
music cabinet, let it remind you to secure new records 
for your mining operations—you don't want ‘‘rag 
time”’ there! 

§ Your men like “regular time’’—no overtime fixing 
Hp leeks from ‘“‘rag’’ unions (you know the kind). Buy 
“KEWANEE” Unions and you'll have ‘‘new records” 
worth having! 

Two pages next week will play the music over for 
you. 

The Tested Union with NoIn- National Tube Co. 
serted Parts. Look for the Key! Pittsburgh, Pa. 


Are You Wasting Time 


with a wrench that 
slips off the nut? 


Use the 
reversible ratchet 
WRENCH 
gripsthenut 


Greene, Tweed Co. 
109 Duane St., C.4 


e 


EELS 


SINTERING FINE ORES 


FOR BLAST FURNACES 
Dwight Lloyd Sintering Company, Inc. 


(Successor Dwight Lloyd Metallurgical Co.) Works: New York Office: Broadway 
Columbia Building: Broadway, New York 


ROOT Spiral Riveted Pipe— 


Pipe Specialists for Years. 


ABENDROTH ROOT MANUFACTURING COMPANY 


a 
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Bunker Hill Pig Lead 


Produced the 


Bunker Hill Smelter 
Kellogg, Idaho 


(Office—Crocker Bldg., San Francisco, Cal.) 
Sole Eastern Selling Agents 


Vogelstein Co., Inc., Broadway, New York 


jus 


WANTED 


MOLYBDENUM 


These and other rare ores bought carloads less, from actual producers only. State quantity, delivery date, name 
mineral and guaranteed content. Telegrams giving this complete information will receive telegraphic reply. 


Unusual Ores. Manufacturers Mineral Products. Producers Representatives. 
CABLE ADDRESS: ALL CODES USED 


The Indiana Laboratories Co. 


Ruff Building inc. Hammond, Indiana 
CHEMISTS, METALLURGISTS AND ENGINEERS 


represent shippers Ores, Metals, Drosses, etc., 
the reduction plants Chicago and vicinity, doing weigh- 
ing, sampling and assaying for shippers. 


“Baker” Platinum 


Baker Platinum Laboratory Utensils 
give better service because they are 
pure and perfectly made. 

All regular pieces stock: Special 
made order. “Data Platinum” will 
sent request. 


Baker Company, INC. 
Newark, 


ining 


Levels 


The “Buff” rarely sold owner. 
Ask him why. 
Send for Catalog 29. 


Buff Mfg. Co., Jamaica Plain Station, Mass. 
Chicago: 231 Fifth ‘Ave. New York: Church 
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SALES OFFICE: 


CAPPER PASS SON, Ltd., 


SELL 
Le Ingot Copper, Antimon- 
ony Dross Residues Containing Tia, 
‘Alloys. Copper or Lead 


HIGH PRICES PAID FOR TIN ORES 


ORS 


SCOTT LIBBY COMPANY, Inc. 
BROADWAY 
NEW YORK 


MINE OWNERS REPRESENTATIVES, AND BROKERS 
MANGANESE, CHROME, COPPER, ZINC, 
LEAD AND OTHER ORES. 


ARIZONA COPPER COMPANY 


Producers C.” Brand 


Mines and Smelters Clifton, Arizona. 
AGENTS: 
United Metals Selling Company, 
New York. 


PHELPS DODGE CORPORATION 
JOHN STREET, NEW YORK 


ELECTROLYTIC CASTING 


7 


ST. JOE CHEMICAL LEAD 


DOE RUN SUPER-REFINED LEAD 
99.994% Pure 


Mined, Smelted, Refined and Sold 


BROADWAY 


Vol. 103, No. 


NEW YORK 


BEACH COMPANY 
ORE SAMPLERS AND SHIPPERS AGENTS 
Supervise weighing and sampling ore shipments smelters, 
Main Office, 204 Boston Building, Denver, Colo. 


BRANCH OFFICES: 


Leadville, Colo. Bartlesville, Okla. Neodesha, Kan. 


Pueblo, Colo. Collinsville, Okla. Donora, Pa. 

Salida, Colo. Sand Springs. — Iola, Kans 

Omaha, Neb. Argentine, K Other points by arrange- 
Paso, Texas Altoona, Kan. ent. 


The Hegeler Zinc 


and Manufacturers 


Sulphuric Acid 
DANVILLE, ILLINOIS 


Smelters 


CHARLES HARDY 


Church Street New York 
Broker for Ores, Concentrates, Bullion and 
Residues, Gold, Silver, Copper, Lead, 
Tungsten, Molybdenum, Antimony, etc. 


The Ducktown Sulphur, Copper Iron Company, Ltd. 


Isabella, Tennessee 


Manufacturers Sulphuric Acid 


and 


Purchasers Ores 
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Bartlesville Zinc Company, Bartlesville, Okla., Collinsville, Okla. 


Purchasers Zinc Ores 
PRODUCERS 


Western and Brass Spelter 


also 
Intermediate and High Grade Spelter 
American Metal Broadway, New York 


VOGELSTEIN COMPANY, Inc. 


BROADWAY, NEW YORK 


Buyers Ores, Bullion and Metallurgical Products 


Sellers Copper, Lead, Tin, Antimony and Spelter. 


Balbach Smelting and Refining Company 


in 


Ores 
Concentrates 
Bullion 
Residues 


Buyers Containing 


Gold, Silver, Lead and Copper. Electrolytic Copper Refinery. 
NEWARK, Established 1852 NEW JERSEY 


F 


PRIMOS CHEMICAL CO. 


PRIMOS, PENNA. 


Cable Address: Philadelphia. 
Telegraph Address: Philadelphia 


Buyers 


MOLYBDENUM, TUNGSTEN AND VANADIUM ORES 


Manufacturers 


MOLYBDENUM, TUNGSTEN AND VANADIUM PRODUCTS 


relating mining propositions and samples should 
ent our Boulder Office, No. National State Bank Bidg., Boulder, Colo. 
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The 


Purchasers 


Molybdenum, 
Tungsten and Vanadium 


Ores 


Smelters 


Lead Ores 


Business address, Mills Bldg. 
Box 443, Paso, Texas 


Custom Lead Smelter, Deming, Mex. 


Ledoux Company, 
Inc. 


New York 


Sample and Assay Ores 
and Metals 


Ore Samplers the port New York 


Having representatives buyers’ works receive, weigh, 
sample and assay consignments, representing the sellers all 
transactions. are not dealers refiners. 

Laboratory and Office: John Street 


au 


SMELTING CO. 


Purchasers 


SILVER LEAD ORES 


Office: Pittsburgh, Pa. 


Works: Carnegie, Pa. 


CYANIDE SODIUM 


Brand’’ 128% /130% 


Stock for Immediate Shipment 


New York DUVAL CO. San 


Vol. 103, No. 


The 
Arkansas Zinc Smelting Corporation 


Broadway 
New York, 


Van Buren, 
Arkansas 


Buyers Zinc Ores 
Manufacturers Spelter 


PITKIN. Inc. 
Chemists 


Weighers, Samplers and Assayers 


ORES and METALS 


represent sellers the receiving works and 
take full charge their consignments. 


ADDRESS: 


Fulton St., New York City, 


Cyanogen Content 51-52% 


Sodium Cyanide 96/98% egg form, each 
egg weighing one ounce. 


The Roessler Hasslacher 


Chemical Co. 
100 William St., New York, 
Works: Perth Amboy, 


al 


BUYERS ZINC ORES 


THE NEW JERSEY ZINC COMPANY 


Wall Street 
New York City 


Ladysmith Smelting Corporation, Ltd. 
Buyers and Smelters Copper, Gold and Silver Ores. 


Works: Tidewater, Vancouver Island. 
504-507 Belmont Building, Victoria, 
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<= 


International 
Company 


New York Office Broadway 


Purchasers 


Gold, Silver, Copper and Lead Ores 


Smelting Works Ore Purchasing Department 
International, Utah Miami, Arizona 618 Kearns Building Salt Lake City, Utah 


Refineries 


Raritan Copper Works Perth Amboy, 
International Lead Refining East Chicago, Ind. 


Company 
pean Agents: 
United Metals Selling Co. 
Unter den Linden 56, Berlin, Germany 
Best Selected Copper Brands 
Electrolytic Zinc Anaconda Electric 
Highest Grade and Purity 
Selenium, Arsenic, Nickel Salts, Tellurium 
Copper Sulphate 
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NICKEL 


Shot—High and low carbon. 
Ingots—Two sizes, Ib. 
ELECTROLYTIC NICKEL 99.80% 


Prime Metals for the Manufacture Nickel 
Steel, German Silver, Anodes and all remelting 
purposes. Our Nickel produced Rods, 
Sheets, Strip Stock, Wire and Tubes. 


(Reg. Pat. Office) 
are SOLE PRODUCERS this natural 
stronger-than-steel, non-corrodible alloy. 


Manufactured forms are Rods, Flats, Castings, 
Tubes, Sheets, Strip Stock and Wire. 


Send inquiries direct us. 


THE INTERNATIONAL NICKEL 
Exchange Place, New York 


i 


THE OZARK 
SMELTING MINING CO. 


Buyers Combined LEAD-ZINC 


ORES, matter how complex 
—paying for both metals. 


Main Office Smelters 

601 Canal Rd. COFFEYVILLE 

CLEVELAND, Ohio Kansas 


slabs about 15x5x3 
inches purity 97% mini- 
mum. Price about five 
cents below Electrolytic. 


Church Street, New York 


Vol. 103, No. 


Matthiessen Hegeler Zinc Co. 
Salle, Ill. 


Smelters Spelter 


and 


Manufacturers Sheet Zinc and 
Sulphuric Acid 


Sheet Zinc for use the Cyanide Process, Perforated 
meet the requirements the Mexican Custom Laws. 


ILLINOIS ZINC CO., PERU, ILL. 


Manufacturers 
Selected Brass Spelter 
and Sulphuric Acid 

Rollers 


Sheets, Plates and Strips 


ZINC special sizes, squares and circles, cut 
order. Engravers’, Lithographers’ and 
Battery Plates, Paper and Card makers’ sheets. 


FISHER Eastern Sales Agent 
203 Broadway, New York Telephone, Cortlandt 1981 


The 
Fort Smith Spelter Company 


Producers 


SPELTER 


Brass Special Prime Western 
Buyers Zinc Ores 


(Quotations ore should made the Company’s 
office Forth Smith, Ark.) 


SALES OFFICE WARREN, OHIO 


The Consolidated Mining and 
Smelting Co. Canada, Ltd. 


SMELTERS AND REFINERS 


Purchasers 


Gold, Silver, Copper, Lead and 


Zinc Ores 


Tadanac-Brand Spelter, Copper 
Pig Lead and Bluestone 


Offices: 


Smelting and Refining Department 
Trail British Columbia 
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AMERICAN ZINC 


LEAD SMELTING COMPANY 


Executive Offices: Operating Offices: 
Congress St., Boston, Mass. 1012 Pierce Bidg., St. Louis, Mo. 


Purchasers 


Zinc and Lead Ores 


Producers 


and Brands 
for all purposes 


High Grade 
Special —Select—Prime Western 


Pig Lead and Sulphuric Acid 


Sales Office: 120 Broadway, New York, 


Western Office: 1218 Foster Denver, Colo. 


FROM ORIENT Pittsburgh Office, Oliver Building, Pittsburgh, Pa. 
Subject British Government Regulations 
Address Metal Department 
Spelter and 

Formerly Glorieux Smelting Refining Works 
Gold, Silver, Lead, Copper and Platinum Ores, 

The American Metal Co., Ltd. 


— 


ove 
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The 
American Metal Co., Ltd. 


Broadway New York 
1625-33 Boatmen’s Bank Bldg. Bldg. 


. 


ST. LOUIS DENVER 


Buyers 
Gold, Silver, Lead, Zinc, 
and Copper Ores,Copper 
Matte, Copper Bullion 
and Lead Bullion, Molyb- 
denum Concentrates and 
Tungsten Concentrates 


Producers 


Gold, Silver, Copper, 
Lead and Spelter 


The Grasselli Chemical 
Company Cleveland, Ohio 


Buyers 


Zinc Ores and 
Zinc Concentrates 


Producers 


Spelter, Zinc Dust 
and Cadmium 


Chemically Pure Acids 
and Ammonia 
for Laboratory Use 


Heavy Chemicals 
for all purposes 


United States Smelting 
Refining Mining Company 


SUBSIDIARIES 


United States Smelting Company 
Custom Mills and Lead-Copper Smelters 
Midvale, Utah. Address Salt Lake City, Utah. Cus- 
tom Zinc Smelters, Altoona, Iola, and Harpe, Kan- 
sas; Checotah, Okla. Address Republic Bldg., Kansas 
City, Mo. 
Needles Mining Smelting Company 
Custom Lead and Zinc Concentrator, Needles, Cal. 
Mammoth Copper Mining Company 
Custom Copper Smelter Kenneth, Cal. 
Goldroad Mines Company 
Goldroad, Arizona. 


United States Metals Refining Company 
Custom Copper Smelter and Electrolytic Copper 
Refinery Chrome, Lead Refinery 
Grasselli, Ind. Address 120 Broadway, New York. 
Cia Real del Monte 
Mines and Mills, Pachuca, Hidalgo, Mexico. 


Gold, Silver, Lead. Copper and Zinc 
Ores, Matte and Furnace Products. 


Refiners 
Blister Copper and Lead Bullion 
Producers and Sellers 
Gold, Silver, Lead, Copper, Spelter, Zinc 
Dust, Arsenic, Cadmium and Selenium. 
Selling Office: 
United States Smelting Co., Inc. 
120 Broadway, New York 


United States Smelting and Exploration Company 


For examination and purchase Metal Mines, Congress St., Boston, Mass. District offices, 120 Broadway, Y.; 
1504 Hobart Bldg., San Francisco, Cal., Newhouse Building, Salt Lake City, Utah; 1027 First National Bank Bldg., 


Denver, Colo.; Edificio Mutua 411, Mexico, 
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NATIONAL ZINC 


NORFOLK SMELTING CO, 


West Va. 


American Smelting Refining Co. 


Buyers Gold, Silver, Lead, Copper, Tin 
and Zinc Ores. 


Producers Gold, Silver, Lead, Copper, Cop- 
per Sulphate, Zinc, Zinc Dust, Tin, Cadmium, 
Cadmium Sulphide, Arsenic, Bismuth. 


General 
34th Floor, EQUITABLE BLDG., 120 
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UNITED STATES 
Alabama 
Pickering, 
Arkansas 


Everett, 
Fuller, John 


Arizona 
Alsdorf, 
Allen, Roscoe 
Bradley, H., Jr. 
Calkins, Frederick 
Clausen, Carl 
Cole Co. 
Colvocoresses, Geo. 
Cowan, Asher 
Dunning, Charles 
Flagg, Arthur Leonard 
Gemmill, David 
Greenridge, 
Holland, 
Holt, Elgin Bryce 
Hopkins, 
Houck, Arthur 
International Mining 
Syndicate, Ltd. 
Jenks, 
Kinnon, Wm. 
McBride, Wilbert 
McGregor, 
Miller, Hugo 
Mohave Assay and En- 
gineering Office 
Nevius, Nelson 
Overpeck, Areli 
Rutherford, Forest 
Scotland, Peter 
Smith, 
Smith Ziesemer 
Snyder, Blanchard 
Spence, Harold 
Stramler, 
Thomas, 
Wrampelmeier, 
California 
Anderson, 
Anderson, 
Arnold, Ralph 
Barton, Daniel 
Boutwell, John 
Brayton Richards 
Bretherton, 
Bridger, Geo. 
Brockunier, 
Burch, 
Burch, 
Caetani, 
Carpenter, 
Chidester, Walter 
Clark, Baylies 
Cranston, Robert 
Dennis, Clifford 
Farish, John 
Farrell, 
Fueller, 
Garrey, 
Gibson, Walter 
Grant, Wilbur 
Haas, Herbert 
Hager, 
Hamilton, Beauchamp, 
Woolworth, Inc. 
Hamilton, 
Hamilton, 
Hanks, Abbot 
Hershey, 
Hodges, 
Hoffmann, Ross 
Hohl, 
Holland, 
Hoover, Theodore 
Hutchinson, Randolph 
Hyde, James 
Innes, Murray 
James 
Jones, 
Kennedy, 
King, Frederick Gilberts 
Kinzie, Robert 
Lavagnino, 
Lindberg, Carl 
MacBoyle, 
Merrill, 
Merrill Metallurgical Co. 
Morris, 
Mudd, 
Munro, 
Myers, Desaix 
Neel, Carl 
Andrew 
Pomeroy, Wm. 
Pomeroy Hamilton 


Kenyon 
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ARRANGED GEOGRAPHICALLY 


Probert, 
Riordan, 
Rose, Hugh 

Royer, Frank 
Schmidt, Henry 
Short, Frank 
Sill Sill 
Simonds, Ernest 
Staunton, 
Stebbins, Elwyn 
Thurston, 
Timmons, Colin 
Toll, Rensselaer 
Thomas, 
Turner, 
Turner, 
Vivian, Godfrey 
Wartenweiler, Otto 


Co. 
Wethey, Arthur 
Wilding, James 
Wiley, 
Wiseman, Philip 
Young, Jacob 


Colorado 
Alexander, 
Allen, Carl 
Bancroft, 
Bell, Charles 
Burlingame, Walter 
Butchart, 
Cazin, Franz 
Chase, 
Chase, Edwin 
Chase, 
Cohen, Louis 
Colburn, Lorimer 
Collins, Geo. 
Dorr Co., The 
Draper, Marshall 
Fisher, 
Frost, Oscar 
Garvin, 
Gross, John 
Hawkins, 
Hills Willis 
Kyle, 
McDaniel, 
Munroe, 
Parker, Richard 
Piers, 
Plumb, Albert 
Radford, Walter 
Radon, 
Reid, Walter 
Rickard, Stephen 
Ritter, 
Root Simpson 
Sayre, Robert 
Schafer, Louis 
Shaffer, Roller Curran 
Ward, William 
Wiard, 
Clifford 
Wolf, Harry 
Wood Ore Co., 
The Henry 
Worcester, 


Connecticut 
Irving, John Duer 


Tanner, Lee. 


Washington, 
Associated Geological 
Engineers, The 
Bennetts, 
Guerdrum, Geo. 
Hassan, 


Florida 


Georgia 
Frame, James 


Anderson Son, Scott 
Burbidge, Frederick 
Easton, 

Hill, Walter Hovey 
White, Rush 


Clapp, Rolla 
Dickman, 
Hollis, 
Long, Frederic 
Wahl, 


Co., The 


Marsters, 


lowa 
Reece, 


Kentucky 
Reed, Avery 


Maryland 


Free, 
Wilmot, 


Massachusetts 


Crosby, 
Emmons, H., 2nd 
Hutchinson, Spencer 
Keedy, Dyke 
Locke, Augustus 
Packard, Geo. 
Perry, Edward 
Richards, 
Rogers, 
Smith, Lyon 
Wenstrom, 

Van Law, Carlos 


Michigan 
Dunster, 
Emlaw, 


Fesing, Herman 


Keon and Warter 
Lasier, 
Sperr, Dana 
Whiting, Lowe 


Minnesota 


Cheney, A., 
Collins, 
Dudley, 
McCarty, Edward 
Mines Efficiency Co. 
Longyear Co., 
Swart, 
Winchell, Horace 


Missouri 


Allen, Roy Hutchins 
Anderson, Glenn 
Burgess, Chas. 
Buskett, Evans 
Conklin, 
Copeland, Durward 
Cox, 
O’Keefe, 
Kirby. 
L’Engle, Fleming 
Millar, Howard 
Rakowsky, Victor 
Robertson, James 
Ruhl Stewart 
Sansom, Frank 
Waring Williams Lab- 
oratories, The 
Wheeler, 


Montana 


Atwater, Maxwell 
Anderson, Glenn 
Barker-Wilson Co. 
Church, John 
Creden, William 
deSallier, Rene 
Higgins, James 
Larison, 
McCarthy Co., 
Richard 
Peterson, Peter 
Rohn, Oscar 
Trauerman, Carl 


Nevada 


Adamson, 
Carpenter, 
Cox, Augustus 
Duncan, 
Dutton, Charles 
Fox, John 
Hale, Fred A., Jr. 
Lakenan, 
Starr, Charles 
Symmes, Whitman 


New Jersey 


fly, 
Seward, John 


New Mexico 


Foster, Lewis Erwin 


New York 


Addicks, Lawrence 
Aldridge, 
Apgar, Frederick 
Arnold, Ralph 
Associated Geological 
Engineers, The 
Atwater, 
M., 
Bagge, 
Banks, John 
Beatty, Chester 
Benedict, 
Bradley, 
Brockman, 
Brodie, Walter 
Brown, Harold 
Brown, Thomas 
Bulkley, Norman 
Burdick, Charles 
Burger, 
Burrall, Fred’k 
Carr, Homer 
Channing, 
Clapp, 
Clark, Allan 
Clark Bros. 
Clark, Dawes 
Clements, Morgan 
Conner, Eli 
Constant Co., 
Cox, Rowland 
Cranston, 
Dorr Co., The 
Drew, 
Dunster, 
Dwight, 
Eaton, 
Erdlets, Jr., Jos. 
Eurich, Ernst 
Eveland, 
Farish, George 
Finch, 
Finlay, 
Florance Hampton 
Frame, James 
France, 
Fuller, 
Gill, Philip 
Grugan, Justice 
Guess, 
Hammond, John Hays 
Hardy, Gordon 
Hassan, 
Henderson, 
Holden, Edwin 
Hooper, 
Huntoon, 
Jaeger, Frederick 
Johnson, E., Jr. 
Jordan, Edwin 
Klepetko, Frank 
Knapp, John 
Knox Allen 
Kunz, George 
Lamb, Mark 
Ledoux, 
Fevre, 
Leggett, 
Li, 


Liddell, Donald 
Lindberg, 
Lindsley, Halstead 
Lindsley, Thayer 
Linton, Robert. 
Lloyd, 
Mackay, 
Magnus, Benj. 
Mayer, 
Minard, 


Mead, 

Neel, Carr 
Newcomb, 
Payne, 
Payne, Henry Mace 
Perry, 
Pierce, 
Plate, Robinson 
Poillon Poirer 
Raymond, 
Richards, George 
Richards, Gragg 
Ricketts Co. 
Ricketts, 
Riddell, Guy 


‘Rogers, 


Rogers, Alexander 
Rogers, 
Rothschild, 
Rowand, Lewis 
Schroter, 
Scobey, Jesse 
Sharpless, Fred. 
Shipp, Maltby 
Simonds Burns 
Skinner, Edmond 
Spicer, 
Spilsbury, 
Spilsbury, Persifor 
Steele, Heath 
Stewart, Leighton 
Sussman, 

Tarr Hubbard 
Thayer, 
Thayer, Reginald Holden 
Thomas, 
Thomas, Kirby 
Thomson, 
Von Rosenberg, Leo 
Washburne, 
Watson, 
Watson, William 
Weed, Walter Harvey 
Weeks, Frederic 
Weld, 
Westervelt, 
Wilkens, 
Wilkens Devereux 
Worth, John 
Yeatman, Pope 


North Carolina 


Case, 
Tucker, 


Ohio 
Dunster, 


Oklahoma 

Everest, 
James 
Hager, Bates Lewis 
Rutledge, 


Oregon 


Baillie, Frank 
Melzer, Emil 
Swartley, Arthur 


Penns 


Ayres, 

Conner, Eli 

Davis, Robert 
Darlington, 
Demming, 

Doak, Samuel 

Bois, Mixer Armas 
Garrey, George 
Heinz, 
Hutchinson, Edward 
Kennedy, Julian 
Linton, Robert 

Son, Samuel 


Sanders. Richard 
Searle, Barry 
Spurr, Edward 
Worth, John 


South Dakota 
Clark, Allan 


Tennessee 


Southern Minerals Co. 
Torbert, Jas. 


Texas 


Cameron, Geo. 
Camphuis Rives 
Case, Walter 
Cole, David 

Critchett Ferguson 
Hardy, Gordon 
MacDonald, Bernard 
Rice, John 

Shaw, 


Utah 

Adkinson, Henry 

Associated Geological 
Engineers, The 

Bardwell, 

Cowan, Charles 

Blood. George 
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Clapp, Rolla 
Clark, 

Cowan, Asher 
Dubois, Mixer Armas 

eneral Engineering 
Hendrickson, Wm. 
Johnson, Maurice 
Krumb, Henry 

Kirk Leavell 
MacVichie, 

Pembroke, Earl 
Sears, 
Sherwood, 

Union Assay Office, Ine. 
Van Winkle, 
Wilson, 
Wilson, George Benton 
Winwood, Job 
Zalinski, 


Vermont 
Lawton, 


Washington 


Bard, 
Bellinger, 
Bennetts, 
Clarke, Roy 
Collins, Glenville 
Falkenburg Laucks 
Fassett Co., The 
Gillice, 
Greenough, Earl 
Guerdrum, Geo. 
Johns, Henry 
Keffer, Frederic 
Kelly, James 

Lee, Chester 
Levensaler, Lewis 
Locke, Preston 
Loutzenhiser, 
MacDonald, 
Olson, Chas. 
Richards, 
Roberts, Milnor 
Slater, Amos 

Titus, 

Wood, Ernest Clifford 


Wisconsin 
Royce, Stephen 


PHILIPPINE ISLANDS 
Eye, Clyde Milton 


CUBA 


Fulton, Chester 
McKinlay, William 
Seidel, Victor 


CANADA 
Alberta 
Wilson, 


British Columbia 


Bonthrone Co. 
Bowes Scott Co. 
Fowler, 
Haggen, 
Lachmund, Oscar 
Stewart, Robert 


Nova Scotia 


Graham, Stanley 
Jennison, 
Pickings, 


Ontario 


Cohen, 

Ferrier, 

Guess Haultain 

Hitchcock, 

Murphy, 

Reid, 

Rogers, John 

Smith Durkee 
mond Drilling Co., Ltd 

Sothman Corporation, 

Spearman, Charles 

Stevens, Frank 

Thomas, 

Tyrrell, 

Watson, 

Wilson, 


} 
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June 30, 1917 
Quebec AFRICA AUSTRALIA Germany Sweden Chile 
Dresser, John Emery, Riddell, Guy Haglund, Adams, Arthur 
ams, 
Yukon Terr. ASIA EUROPE Italy CENTRAL AMERICA Botsford, 
Burrall, Fredk. chi Evans, Estes, Frank 
MEXICO Wright, Charles Will L’Engle, Fleming Harper, Harry 
Schmidt, Henry Japan Ridge Roasting Nicolas Copeland, Durward 
Stevens, Blamey ilkens evereu Spain 


Thorne, 


Devereux 
Truschkoff, Nicholas 


Worth, John 


France Aguera, Adolfo, 
Bois, Mixer Armas Knox, Newton Booth 


Scheffler, 


Klepetko, Frank 
Staver, 


Walker, Myron 


ARRANGED ALPHABETICALLY 


Adams, Arthur K., Mining Geologist. Andes Cop- 
per Mining Co., Casilla 230, Antofagasta, Chile, 
fio. Am. Not open for engagement present. 


gasta, Chile, So. Am. 


Adamson, G., Mining Engineer and Metallurg- 
ist. Winnemucca, Nev. 


Addicks, Consulting Engineer, 126 
Liberty St., New York City. 


Adkinson, Henry M., Mining Engineer. Walker 
Bank Salt Lake City, Utah, 


Aldridge, Walter H., Mining and Metallurgical 
Engineer. Wall Street, New York. 


Allen Colburn, Mining Engineers. (Carl 
Allen, Lorimer Colburn.) Ideal Bldg., Den- 
ver, Colo. 


Alexander, G., Assayer and Chemist. Estab- 
lished 1894. Gold, Silver and Lead, $1; any 
two these, 75c.; any one these, 
per Zinc, each $1. Platinum, Nickel Tin, 
$5. Write for price list. Leadville, Colo. 


Allen, Roscoe F., Mining Engineer and Metallurg- 
ist. Metcalf, Ariz. 


Allen, Roy Hutchins, Mining Engineer. 
tion and Management. Room 207, Miners Bank 
Bldg., Joplin, Mo. 


Alsdorf, C., Mining Engineer. Santa Rita 
Hotel, Tucson, Ariz. Code: 


Anderson, P., Mining Engineer. Smelt- 
ing, Ref. Mining Exploration Co. 1504 Ho- 
bart Building, San Francisco, Calif. 


Anderson, Glenn, Engineer Mines. East 
Broadway, Butte, Mont. 


Anderson, Robert Hay, Consulting Mining Engi- 
neer. Apartado 866, Mexico City, Mexico. 
Cable: “Anderson, Mexico.” 


Anderson Son, Scott, Consulting Mining En- 
gineers and Mineral Surveyors. Wallace, 
Idaho. 


Anderson, Wellington J., Mining and Consulting 
Engineer. 319 Roanoke St., 
Calif. 


Apgar, Frederick W., Mining Geologist. Micro- 
scopic Investigation Ores, Rocks, etc. Mine 
Examinations. Canonbury Rd., Jamaica, 


Arnold, Ralph, Consulting Geologist and Petro- 
leum Engineer. Union Oil Building, Los An- 
geles, Calif. 233 Broadway, New York City. 
No. London Wall Building, London, 
Cable: 


Associated Geological Engineers, The. Reports 
Oil, Gas and Mineral Properties. 120 Broadway, 
New York 1335 St., Washington, 


Astley, W., Mining Engineer, c/o The Bank 
Montreal, Threadneedle St., London, C., 
England. Code: 


Atwater, Maxwell W., Engineer Mines. 
Broad St., New York City. Box 156, Basin, 
Mont. 


Atwater, M., Jr., Consulting Mining Engineer 
with Ladenburg, Thalman Bankers, 
Broad St., New York. 


Ayres, S., Min. and Mech. Eng. Consultation, 
Examination, Reports. Long experience 
Manager Iron and Coal Mines. Hazelton, Pa. 


Babb, Percy Andrus, Mining and Metallurgical 
Engineer. “Edificio Cia Bancaria.” Avenida 
Mayo, No. 32, Mexico, 


Bagge, Consulting Engineer. Cedar St., 
New York City. All codes. Cable 


Baillie, Frank S., Mining Engineer. Manager, 
Baker Mines Co. Cornucopia, Ore. 


Ball, Sydney H., Mining Geologist. Broadway, 
New York City. Cable Address: “Sydball.” 


Bancroft, Howland, Consulting Mining Geologist. 
Suite 730 Symes Building, Denver, Colo. Cable: 
“Howban.” Code: 


Banks, John H., Mining Engineer and Metallur- 
gist. Broadway, New York. Examinations 
and Management. Special attention prob- 
lems ore treatment. Formerly the firm 
Ricketts Banks. 


Bard, C., Mining Engineer. 660 Stuart Bldg., 
Seattle, Wash. 


Bardwell, (successor Bettles Bardwell), 
Custom Assayer and Chemist. 158 South West 
Temple St., Salt Lake City, Utah. 


Barker-Wilson Mining Engineers. United 
States Mineral Surveyors. Butte, Mont. 


Barton, Daniel, Attorney-at-law, Richmond, Calif. 
Mining land specialties. Correspondence solic- 
ited. Richmond, Calif. 


Beatty, Chester, Consulting Mining Engineer, 
Fred’k P., Mining Engineer. Dawson, 


Broad St., New York. Cable: Granitic. 
professional work entertained. 


Bell, Charles N., Mining Engineer, Smuggler- 
Union Mining Co., Telluride, Colo. 302 Guar- 
dian Trust Co. Bldg., Denver, Colo. 


Bellinger, C., Metallurgical Engineer. Spokane, 
Wash. 


Benedict, William L., Mining Engineer. 
Cedar St., New York. 


Bennetts, H., Metallurgical and Mining En- 
gineer. Examinations and reports. Copper 
specialty. 1142 Market St., Tacoma, Wash. 


Blood, George D., Mining Engineer. 1021 Kearns 
Bldg., Salt Lake City, Utah. 


Bolivian Development and Exploitation Co., Mine 
Examinations and General Engineering. 
make specialty examining and reporting 
properties Bolivia, Peru and 
Address: “Boldexo.” Paz, Bolivia. 


Bonthrone Co., Mining Engineers, 300 Pender 
St., W., Vancouver, C., Canada. 


Botsford, W., Calle Huerfanos Casilla 125-D, 
Santiago, Chile. 


Boutwell, John M., Mining Geologist. Howard 
Canfield Bldg., Santa Barbara, Calif. 


Bowes Scott Co., Mining and Consulting Engi- 
neers and Valuers. Box 62, Salmon Arm, 


Bradley, H., Jr., Mechanfcal Engineer. 
Designs, Mine Equipment, Mine Management. 
Bank Arizona Bldg., Prescott, Ariz. 


Bradley, H., Consulting Mining Engineer. 
Room 1109, 160 Broadway, New York. Cable 
Address: Code: Bedford-McNeill. 


Brayton Richards, Corey Brayton, 
Richards, Mining and Metallurgical Engineers. 
Hobart Bldg., San Francisco, 


Bretherton, Consulting Mining Engineer. 
Twenty-seven years’ experience. Metallurgist 
and Mine Manager. Specialty: Complex Zinc 
Ores. Mills Bldg., San Calif. 


Bridger, Geo. F., stamp, ball and 
tube milling, flotation, cyaniding. 223 Union 
Oil Bldg., Los Angeles, Calif. 


Brockman, T., Consulting Engineer. Precious 
Metal Properties Bought and Sold. Hotel En- 
dicott, New York City. 


H., Mining Engineer. Nevada City, 
aur, 


Brodie, Walter M., Mining Engineer and Metal- 
lurgist. Room 904, Cedar St., New York. 


Brown, Harold, Consulting New 
Utah-Bingham Mining Co. Address Federal 
Co., Broad St., New York. 

Brown, Thomas Consulting Engineer. Hy- 
draulic, Hoisting Problems, Inclined Planes. 
East St., New York. 


Norman, Consulting Mechanical and 
Electrical Engineer. Mining work specialty. 
120 Broadway, New York. 


Burbidge, Frederick, Mining Engineer. Wallace, 
Idaho, 


Burch, Caetani Hershey, Albert Burch, Gelasio 
Caetani, Oscar Hershey. Mining, Metallurgy 
and Mining Geology. Crocker San Fran- 
cisco, Calif. Cable Address: “Burch” “Cae- 
tani,” San Francisco. Codes: 
Moreing Neal. 

Burch, Kenyon, Mechanical and Metallurgicai 
Engineer. Care the Sierra Madre Club, Los 
Angeles, Calif. 


Burdick, Charles A., Mining 


Building, Broad St., New York. Phone Han- 
over 4912. 


C., Consulting Mining Engineer. In- 


vestigation new properties specialty. 
Broadway, 

Burgess, Chas. W., Mining Engineer. Mine Ex- 
aminations and management Joplin district 
properties. 717 3rd St., Webb City, Mo. 


Burlingame, Walter E., Est. 1866, Assayer and 
Chemist, Bullion Dealer, Ore Shippers’ Agent, 
Ore Testing. 1736 Lawrence St., Denver, Colo. 


Yukon Terr., Canada. 233 Broadway, New York. 


Buskett, Evans W., Assayer. Accurate Assays 
zinc, lead, copper, gold and silver ores. 
620 Joplin St., Joplin, Mo. 


Butchart, Table Concentration. 605-607 
Mercantile Bldg., Denver, Colo. 


Calkins, Frederick E., Mining Geologist and En- 
gineer. Miami, Ariz. 


Cameron, Geo. W., Assayer and Chemist. Repre- 
sentative for shippers the Smelter. 
205 San Francisco St. Box 489, Paso, 


Camphuis Rives, Mining Engineering, Reports, 
Management. Representing Mining Companies, 
Customs Brokers. Mills Bldg., Paso; 
Box 172, Laredo, Tex.; Apt. 311 Tampico, Apt. 
235 Vera Cruz, Mexico. Cable: 
Code: Bedford-MeNeill. 


Carlyle, J., Min. and Metallurgical Engr. Spe- 
cialty Development and equipment properties 
the Russian Empire. Polevskoi Zavod, Perm 
Govt., Russia. Cable: Carlyle, Ekaterinburg. 


Carpenter, Alvin B., Mining Engineer. Examina- 
tions, Consultation, Supervision Mines. 508 
Union League Los Angeles, Calif. 


Carpenter, E., Mining and Metallurgical Engi- 
neer. Wonder, Nev. 


Carr, Homer L., Mining Engineer. With Jones 
Baker, Broad St., New York. 


Case, Benjamin H., Min. and Civil Eng. Examina- 
tion Mines and Mineral Properties. Physical 
Valuation Mining and Metallurgical Plants. 
Asheville, 


Case, Walter H., Mining Engineer. Examinations 
and Managements Specialties. Box 832, 
330 First National Bank Bldg., Paso, Tex. 


Cazin, Franz, Mechanical Engineer. Design and 
Construction Metallurgical Plants. 
Lafayette St., Denver, Colo. 


Chance Co., M., Coal and Iron. Consulting 
Engineers, Drexel Building, Philadelphia, Penn. 


Channing, Parke, Consulting Engineer. 
Broadway, New York. 


Chase, Charles A., Mining Engineer. 812-824 
Cooper Building, Denver, Colo. Bell 
Co., Telluride, Colo. 


Chase Son, Edwin E., Edwin Chase, 
Chase, Mining Engineers. 1028 Nat. Bank 
Bldg., Denver, Colo. 


Cheney, A., Jr., Mining Geologist. Magnetic 
Surveys, Direction Exploration and Reports 
Iron Lands. Crosby, Minn. 


Chidester, Walter B., Mining and Metallurgical 
Engineer. Grange, Stanislaus Co., Cal. 


Church, John L., Mining Engineer. Placer 
Helena, Mont. 


* 
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Clapp, G., Consulting Geologist and Petroleum 
Engineer. 120 Broadway, New York City. 

E., Consulting Engineer, 1200 West- 
minster Bldg., Chicago, 605 Newhouse Bldg., 
‘Salt Lake City. 


Clark, Allan J., Metallurgical Engineer. Care 
Homestake Mining Co., Lead, South Dakota, and 
Cotton Exchange, New York. 


Clark, Baylies C., Mining and Mechanical Engi- 
reer, Sutter Creek, Calif. Cable Address: “Ba- 
Code: 


Clark Bros., Placer Mining Specialists. Room 308, 
1123 Broadway, New York. 


Clark, Dawes, Mining and Efficiency Engineer. 
Mining and Industrial Economy. 120 Broadway, 
New York. 


Clark, C., Mining Engineer. Supervision Ore 
Sampling and Settlements. Examination 
Properties, Chemical and Metallurgical Analysis. 
809 Kearns Bldg., Salt Lake City, Utah. 


Clarke, Roy H., Mining Engineer. Peyton Bldg., 
Spokane, Wash. 


Clausen, Carl, Consulting Mining Engineer. Spe- 
cialty: Plans, Specifications, Estimates. 
Code. Bisbee, Ariz. 


Clements, Morgan, Mining Engineer and Geol- 
Broad St., New York. Code: Bedford- 
cNeill. 


Cohen, Louis, Mining and Metallurgical Engineer. 
229 First National Bank Bldg., Denver, Colo. 


Cohen, Samuel W., Consulting Min. Eng. Dominion 
Express Bldg., Montreal. General Manager, 
Crown Reserve Mining Co., Ltd., Cobalt, Can. 


Cole, David, Specialist Ore Concentration Min- 
ing Mechanism and Property Management. 
1210 Mills Bldg., Paso, Tex. 


Cole, Mining Engineer. Examinations 
Asia, Shanghai, China. Cable Address: 


Cole Co., Assayers, Chemists, Ore Buyers. Box 
BB, Douglas, Ariz. 


Collins, Edwin James, Mining Engineer and Min- 
ing Geologist. Examinations and Management. 
Torrey Bldg., Duluth, Minn. 


Collins, George E., Min. Eng. Mine Examina- 
tions and Management. 414 Boston Bldg., Den- 
ver, Colo. Cable Address: Denver. 


Collins, Glenville A., Consulting Engineer. 1201 
Smith Building, Seattle, Wash. 


Colvocoresses, George M., Mining Engineer. Gen- 
eral Manager, Consolidated Arizona Smelting 
Co., Humboldt, Ariz. 


Conklin, R., Mining and Electrical Engineer. 
Joplin, Mo. 


Conner, Eli T., 622 Union Nat. Bank Bldg., 
ton, Penn., and 459 Mutual Life Bldg., Lib- 
erty St., New York. 


Constant Co., L., Mining, Metallurgical and 
Chemical Engineers, New St., New York, 


Copeland, Durward, Metallurgical Engineer. Mis- 
souri School Mines, Rolla, Mo., and 
gua, Bolivia, South America. 


Couldrey, Paul S., Mining Engineer, General Min- 
ing Superintendent, Cerro Pasco Mining Co. 
Cerro Pasco, Peru, South America. 


Cowan, Charles S., successor Bird-Cowan Co., 
Custom Assayer and Chemist. 160 Tem- 
ple St., Salt Lake City, Utah. 


Cowan, Asher, Mining Engineer, Examinations 
and management. 331 Walker Salt 
Lake City, Utah, and Tuscan, Ariz., Box 896. 


Cox, Augustus D., Mining Engineer. Clay Peters 
Bldg., Reno, Nev. 


Cox, H., Mining and Petroleum Geology. 311 
Daniels Bldg., Tulsa, Okla., and Missouri School 
Mines and Metallurgy, Rolla, Mo. 


Cox, Rowland and Staff, Consulting Special- 
ists. Management, Operation and Examination 
Mines and Mills. 120 Bway., New York, 


Cranston, Robert E., Min. Eng. Bldg., 
Francisco. Wall St., New York. 
Cable Add.: Code: 1908. 


William L., Consuiting Mining Engineer. 
Mine Examinations and First 
National Bank Building, Butte, Mont. 


Critchett Ferguson, Assayers and Chemists. 
Agents for Ore Shippers. Umpire and Control 
and Specialty. Paso, Texas. 


Crosby, Consulting Geologist. Mining 
Properties, Engineering Works, Water Supplies, 
ete. 491 Boylston St., Boston, Mass. 


Darlington, Wayne, North 23d St., Philadel- 
phia, Penn. Consulting Mining Engineer and 
Metallurgist. 


Davis, Robert S., Mining Engineer. Milton, Penn. 
Aguera, Adolfo, Ore, Coal. Can as- 
sist American Mfrs. and Industrials open 
business Spain. Quevedo, Sevilla, Spain. 


Demming, Henry C., Min. Eng. Geologist, Mineral- 
ogist and Chemist. Offices and Laboratory, 15- 


Dennis, Clifford G., Mining Engineer. Crocker 
Bldg., San Francisco, Calif. Cable: 
Bedford-McNeill. 

deSallier, Rene, Mining Engineer. Basin, Mont. 

Dickman, N., Mining Engineer. Dickman 
Mackenzie. 1010 Mallers Bldg., South Wa- 
bash Ave., Chicago, Ill. Bedford- 
MeNeill Code, Robert Hunt Co. 


Doak, Samuel Mining Engineer. Parkway 
Bldg., Philadelphia, Penn. 


Dorr Co., The, John Dorr, President, Hydro- 
metallurgical and Wet Chemical Engineers. 812 
Cooper Bldg., Denver; Battery Place, New 
South St., London, Cable Ad- 
dress: Denver, and New 
York. Codes: Bedford, McNeill, Western Union. 

Draper, W., Consulting Engineer. Verk 
Corporation, Ekaterinburg, Russia. Code: Mc- 
Neill 1908. 

Draper, Marshall D., Mining Engineer. Exam- 
inations and management. 213 Boston 
Denver, Colo. 

Dresser, John A., Mining Geologist, 701 Eastern 
Townships Bank Bldg., Montreal, Canada. 

Drew, V., M., with Cerro Pasco and 
Morococha Mining Companies. Room fifth 
floor, Broad St., New York. 

DuBois, Mixer Armas, Consulting Mining En- 
gineers, 302 Bldg., Philadelphia, 
Penn. Salt Lake City, and Paris, France. 

Dudley, C., Mining Engineer. 800 Lonsdale 
Bldg., Duluth, Minn. 

Edw. L., Min. Eng., Broadway, New 
York. Cable Address: New York. 
Code. 

Duncan, Lindsay, Mechanical Engineer. Nevada 
Consolidated Copper Co., McGill, Nev. 


Charles H., Mining Engineer. Prescott, 
TizZ. 


Dunster, Carl B., Mining Engineer, Pine St., 
New York, Y., and Marquette, Mich. Mc- 
Neill’s Codes. 

Dutton, E., Mining Engineer. Box 
104, Goldfield, Nev. 

Dwight, Arthur S., Mining Engineer and Metal- 
lurgist. Bway., New York. Cable Address: 
New York. Bedford-McNeill Code. 


Easley, Geo. A., Paz, Bolivia, South 
America. Cable Address: Paz. 


Easton, Stanly A., Mining Engineer. Manager, 
Bunker Hill Sullivan Mining Concentrating 
Co., Kellogg, Idaho. 


Eaton, R., Mining Engineer. Magnetometric 
Surveys Iron Properties, Surveying, Con- 
struction and Management. Address: Care 
Kirby Thomas, 120 Broadway, New York. 


Ely, E., Dover Laboratory Assayer, Chemist, etc. 
Fees, gold 60c., silver 45c., iron ores $1, 
Phos. $1.50, ash coal and coke $1. Dover, 


Emery B., Mining Engineer. Messina, Trans- 
vaal. Tele. and Cable Address: Abemery, Mes- 
sina, Transvaal. 


Emlaw, S., Mining Engineer. 404 Franklin 
St., Grand Haven, Mich. 


Emmons, H., 2nd, Consulting Engineer. Room 
350, Federal St., Boston, Mass. 


Jr., Joseph B., Mining Engineer. 
Broaaway, New York. Usual Codes. 


Estes, Frank M., Mining Engineer. Manager Min- 
ing Department, American Smelting and Refin- 
ing Co., Valparaiso, Chile, South America. 


Eurich Knapp, Ernst Eurich, John Knapp. 
Engineers. William St., New 


Evans, B., Mining Engineer, with Pellas 
Co. Address, Libertad Chontales, Nica- 
ragua, 


Eveland, J., Mining Engineer. Temporary 
Address, care Engineers Club, 40th 
St., New York City. 


Everett, A., Mining Engineer. Engineer and 
Geologist. Colgate, Oklahoma, 511 10, Okla- 
homa City, Okla., and Russellville, Ark. 


Eye, Clyde Milton, Mining and Metallurgical En- 
gineer. Supt., Benquet Consolidated Mining 
Co., Baguio, Benguet Province, 


Falkenburg Laucks, Chemists, Assayers, Metal- 
lurgists. Mill Tests Carload Lots. Smelter 
Checking. Yesler Way, Seattle, Wash. 


Farish, George E., Mining Engineer. Broad 
New York. Cable: “Georgefar.” Code: Bed- 
ford-McNeill. 
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Farish, John B., Mining Engineer. 
Sutter St., San Francisco, 
San Mateo, Calif. Cable ‘Address: 
Farrell, H., M., Practical Geologist. 
opment Work. Examination 
Beverly Drive, Beverly Hills, 


Fassett Co., The M., Assayers and Chemists 
Ore Testing. Laboratory Supplies. 209 
St., Spokane, Wash. 


Ferrier, F., Consulting Mining Engine 


Fesing, Herman W., Mining Engineer. Lake Su- 
and Iron Examinations. Hough- 
on, Mich. 


Finch, John Wellington, Geologist and Mining 
Rue Massenet, Shanghai, China. 


Finlay, R., Mining Engineer. Room 
William St.; New York. 802, 


Fisher, A., Consulting Geologist and Fuel En- 
gineer. 906 First Nat. Bank Bldg., Denver, Colo. 


Flagg, Arthur Consulting Engineer. 
Ray, Ariz. 

Florance Hampton, Esdaile Florance, M., 
Wm. Huntley Hampton, E., M., Mining 
and Consulting Engineers. Power, Electric Fur- 
naces. Broad St., New York. Cable Address: 
“Florhamp,” New York. 


Foster, Lewis Erwin, Mining Engineer. Mine Ex- 
amination and Development. Gila, 


Fowler, Samuel S., Mining Engineer and Metal- 
lurgist. Nelson, British Columbia. 


Fox, John M., Mining Engineer. Mine Examina- 
tion and Management, Tonopah, Nev. 


Frame, James, Mining and Geology. Clayton, Ga., 


France, H., Mining Engineer. Broadway, 
New York. Usual Codes. 


Frank, Alfred, Mining Engineer. 1121 Newhouse 
Bldg., Salt Lake City, Utah. 


Free, E., Geologist and Chemical Engineer. 
Specialist Potash and Other 1105 
Madison Ave., Baltimore, Md. 


Frost, Oscar J., Assayer. 420 18th St., Denver, 
Colo. 


Fueller, M., Mining 
tion, Cyanide and Chlorination Tests. Mills de- 
signed and erected. Box 175, No. 
Whittier, Calif. 


Fuller, John T., Mining Engineer. Consulting En- 
gineer, State Department Mines. Box 
393, Little Rock, Ark. 


Fulton, Chester A., Mining Engineer. Teniente 
Rey No. 11, Habana. Cable address: Nutluf, 
Habana, Cuba. Code: Bedford McNeill. 


Gardner, James H., Geologist. Oil and Gas. Rooms 
510-11 Daniel Bldg., Tulsa, Okla. 


Garrey, George H., Con. Min. Geologist and Eng. 
Appraisal Possibilities Mines, Outlining 
Development Work. Detailed Surface and Un- 
derground Geologic Mine Maps. Cable Address: 
“Garrey.” Code: Bullitt 
Bldg., Philadelphia, Penn. 


Garvin, Mining Engineer. Management 
Gold Mines Specialty. Arvada, Colo. 


Gemmill, David B., Mining and Metallurgical En- 
gineer. General Manager, Bradshaw Reduction 
Co., Crown King, Ariz. 


General Engineering Co., Consulting and Con- 
tracting Engineers. Complete Testing 
Plant. Engineers Contractors for All 
Reduction Plants. The 3rd edition our 
Ore Testing Bulletin now ready for mailing. 
Salt Lake City, Utah. Callow, Pres. 


Gibson, Walter L., Control and Umpire Assays, 
Ore Shippers’ Agent. Working 
Tests, etc. 824 Washington St., Oakland, 


Gill, Philip L., Metallurgical Engineer. 
Copper; Industrial Reports. 
Cedar St., New York City. 


Gillice, Mining Engineer. Consultation and 
reports. 1119 Paulsen Bldg., Spokane, 
ash. 


Graham, Stanley N., Mining Engineer. Nova 
Technical College, Halifax, Can- 
ada. 


Grant, Wilbur H., Geologic and Mining Engineer. 
Code: 437 Holbrook 
San Francisco, Calif. 


Greenidge, M., Mining Engineer. Box 
364, Douglas, Ariz.; also Apart. 100, 
Sonora, Mexico. 


Greenough, Earl, Mining Engineer. Examina- 
tion, Development and Management Proper- 
ties. Old Nat. Bank Bldg., Spokane, Wash. 


Gross, John, Mining and Metallurgical Engineer. 
423 McPhee Bldg., Denver. Colo. Bedford-Mc- 
Neill Code. 
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Grugan, Justice, Mining Engineer. Examinations 
and Management, Church St., New York, Ca- 
ble Address Jusgrugan. Code: Bedford-McNeill. 

Guerdrum, Geo. H., Assoc. Am. Soc. 
Topographic surveys, plans, perspectives, 2418 
14th St., W., Washington 


Guess, Mining Engineer. 120 Broadway 
New York City. 

Guess Haultain, Min. and Metall. Eng. 174 
College St., Toronto, Ont. Specialize Ore 
Dressing and Pyritic Smelting, Working Tests. 


Haas, Herbert, Mining and Metallurgical Engineer, 
524 Merchants Exchange Bldg., San Francisco. 
Cable: 

Hager, Bates Lewis, Petroleum Geologists and 
Engineers. Domestic and Foreign Consultation. 
Lynch Bldg., Tulsa, Okla. Cable: Habal. 


Hager, T., Mining Engineer. 517 St. An- 
drews Place, Los Angeles, Calif. 


Haggen, A., Mining Engineer. 303 World 
Bldg., Vancouver, 

Haglund, G., Con. Min. and Metall. Engineer. Spe- 
cialty: Copper, Nickel, Cobalt, Smelting, Re- 
fining and Leaching. Grycksbo, Sweden. 


Hale, Fred A., Jr., Mining Engineer. Consultation 
and Examinations. General Manager, Yellow 
Pine Milling Co., Goodsprings, Nev. 


Hamilton, Beauchamp, Woodworth, Metal- 
lurgical Engineers. Specialty: The treatment 
gold and silver ores, flotation, cyanide, 
tion copper, lead, zinc and other minerals. 
designed and constructed. Consulting and ex- 
pert work undertaken. Laboratory and Office: 
419 The Embarcadero, San Francisco, Calif. 
Telephone, Sutter 5266. Cable Address, 
beau.” Codes: Western Union, Bedford-McNeil. 


Hamilton, (Hamilton, Beauchamp, Wood- 
worth, Inc.), Metallurgist. Specialty: Cyanid- 
ing Gold and Silver Ores. 419 The Embarca- 
dero, San Francisco. Calif. 

Hammond, John Hays, Consulting Engineer, 120 
Broadway, New York. Code: 


Hanks, Abbot A., Control and Umpire Assays, Ore 
Shippers’ Agent, Analyses Ores, Minerals, etc. 
630 Sacramento St., San Francisco, Calif. 


Hardy, Gordon, Mining Engineer. Room 3422, 
120 Broadway, New York. 


Harper, Mining Engineer. Exploration and 
Development, Chile and Bolivia. Castilla 1364, 
Santiago, Chile. Cable HHarper, Bedford-McNeill. 

Hassan, A., Mining Geologist and Consulting 
Engineer. Examination, Management and Oper- 
ation Mines. Suite 203-204 Riggs Bldg., 
Washington, 


Hawkins, Edwin N., Metallurgical and Mining 
Engineer. Boston Bldg., Denver, Colo. 

Heinz, L., Builder Plants for the Manufac- 
ture Zinc and Sulphuric Acid. 1519 Oliver 
Bldg., Pittsburgh, Penn. 


Henderson, P., Mining Engineer. Broadway, 
New York. 

Hendrickson, H., Mining Engineer. Manager, 
Horn Silver Mining Co., Frisco, Utah. 


Higgins, James E., Alhambra Springs Hotel, Al- 
hambra, Mont. 


Hills Willis, Victor Hills, Frank Willis, 
Mining Engineers. Denver, Colo., and Cripple 
Creek, Colo. Cable Address: 

Hill, Walter Hovey, Mining Engineer. Code: Mc- 
Neill. Boise, Idaho. 

Hitchcock, H., Mining Engineer. Mines exam- 
ined with view. purchase. Sudbury, Ont., 
Canada. 


Hodges, W., Mining and Metallurgical En- 
109 South Kingsley Drive, Los Angeles, 
Calif. 


Hoffmann, Ross B., Mining Engineer. 228 Perry 
St., Oakland, Calif. Address: 


J., Consulting Engineer, Hydraulic and 
Mining. 251 Kearny St., San Francisco, 
a 


Holden, Edwin C., Consulting Mining Engineer. 
New York. Code: 
Neill. 


Holland, S., Humboldt, Ariz. 


Aollis, L., Consulting Mining Engineer and 
1025 Peoples Gas Bldg., Chicago, 


Holt, Elgin Bryce, Mining Engineer and Metallurg- 
ist. Mining Broker. Development and equip- 
ment properties. Regular and confidential 
reports mines and mining companies. 418 
Nat. Bank Arizona Phoenix, Ariz. 


Hooper, H., Graphite Mining and Refining 
Specialty. Whitehall, 


Hoover, Theodore J., Mining Engineer. London 
Wall London, and 634 Mills 
San Francisco, Calif. 


Hopkins, V., Chief Engineer, Mining and Field 
United Verde Copper Co. Jerome, 


Houck, Arthur W., Assayer and Chemist. Agent 
for Ore Shippers. Bullion Purchased. Umpire 
Work Specialty. Douglas, Ariz. 


Huntoon, Louis D., Mining Engineer. 115 Broad- 
way, New York City. 

Hutchins, P., Consulting Mining Engineer. 
Dvortsovaya Naberezhnaya, care American 
International Corp., Petrograd. 

Hutchinson, Edw’d S., Consulting, Civil and Min- 
ing Engineer. Coal. Newtown, Penn. 

Hutchinson, Randolph B., Mining Engineer. 1008 
Central Bldg., Los Angeles, Calif. 

Hutchinson, Spencer, Mining Engineer. 
Congress St., Boston, Mass. 

Hyde, James M., Mining Engineer. Treatment 
Difficult Ores. Mills Bldg., San Francisco. 


Laboratories Co., The. Will Represent 
You Weighing, Sampling, Assaying Car Lots, 
Chicago Switching District. Hammond, Ind. 


Innes, Murray, Mining Engineer. Oceanic Quick- 
silver Mine, Cambria, Calif. 


International Mining Syndicate, Ltd., Harold 
Spence, Managing Director. Mining Properties 
Financed. Duncan, Ariz. 


Irving, John Duer, Mining Geologist. Drawer 
Yale Station, New Haven, Conn. Code: Bed- 


Jaeger, Frederick, Chemist and Metallurgist. Spe- 
cialty copper refining and manufacturing so- 
dium cyanide. Gramercy Park, New York City. 


James Co., Geo. A., Assayers, Chemists and Ce- 
ment Testers. 28-32 Belden Place (off Bush, 
near Kearney), San Francisco, Calif. 


Jenks, H., Con. Min. Eng. Wickenberg, 
Cable Address: Wickenberg, Ariz. 
Codes: Bedford-McNeill, Moreing Neil. 


F., Ma. Eng., Mining Engineer and 
Economic Geologist. Truro, Nova Scotia, Canada. 


Maurice M., Mining Engineer. 1008 
Newhouse Bldg., Salt Lake City, Utah. 


Colcock, Mining Engineer. 605 
Van Nuys Los Angeles, Calif. Code: 


Jordan, Edwin Mill Tests all kinds. Assays 
and analyses. Mail samples receive prompt at- 
tention. Gouverneur, 


Keedy, Dyke V., Metallurgist and Consulting En- 
gineer. Beacon St., Boston, Mass. 


Keffer Johns, Mining Engineers. Examinations, 
Reports and Management Mining Properties. 
610 Hutton Bldg., Spokane, Wash. Codes: Bed- 
ford-MeNeill, Moreing Neal. 


Kelly, James A., Mining Engineer. Coal Mine 
Examinations and Equipment. 740 Henry Build- 
ing, Seattle, Wash. 


Kennedy, P., Mining Engineer. Foxcroft Bldg., 
San Francisco, Calif. 


Kennedy, Julian, Engineer. The Bessemer Build- 
ing, Sixth St. and Duquesne Way, Pittsburgh, 
Penn. Cable Address: “Engineer,” Pittsburgh. 


Keon and Warter. Practical lead burners, leach- 
ing and acid plants specialty. Box 155 St. 
Louis, Mich. 


King, Frederick Gilberts, Consulting Mining and 
Operating Engineer. 205 Sharon Bldg., San 
Francisco, Calif. 


Kinnon, Wm. H., Mining Engineer and Metallurg- 
ist. Dunean, Ariz. 


Kinzie, Robert A., Mining Engineer. First Na- 
tional Bank San Francisco, Calif. 


Kirby, Edmund B., Mining and Metallurgical En- 
gineer. 918 Security Bldg., St. Louis, Mo. 


Kirk Leavell, Consulting Engineers. Examina- 
tion, Management and Operation Mines. 
Design Mine and Mill Equipment. Newhouse 
Building, Salt Lake City, Utah. 


Klepetko, Frank, Mining and Metallurgical En- 
gineer. Maiden Lane, New York, and Apar- 
tado 708, Lima, Peru. 


Knox, Newton Booth. London address: 11, Wa- 
terloo Place, address, Minas 
Phoenicia, Noya, Province Coruna, Spain. 


Knox Allen, Henry Knox, John Allen, 
Mining and Metall. Engineers. Beaver St., 
New York. Cable Address: New York. 


Krump, Henry, Mining Engineer. Felt Building, 
Salt Lake City, Utah. 


Kunz, George F., Gem Expert. Care Tiffany Co., 
401 Fifth Ave., New York. 


Kyle, D., Assayer and Chemist. Mail Samples 
Get Prompt Attention. Mill Tests All Kinds. 
Box 626, Leadville, Colo. Telephone, 22. 
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Lachmund, Oscar, Mining Engineer and Metal- 
lurgist. General Manager, Canada Copper Corp., 
Ltd., Greenwood, 


Lakenan, B., Mining Engineer. McGill, Nev. 


Lamb, Mark R., Mining Engineer. Purchasing 
Machinery and Supplies for South America and 
selling Minerals. Church St., City. 


Larison, L., Metallurgical Engineer. Sulphuric 
Acid from Smeltery Gases. Anaconda, Mont. 


Lasier, Frederick G., Mining Engineer. 
Mich., care Detroit Club, Detroit, Mich. 


Lawton, Nathan Mining Engineer. Mine Ex- 
aminations and Management.; Years Min- 
ing Iron, Copper, Pyrites, Vein and Dissem- 
inated Ore Deposits. Code: 
Address: South Strafford, Vt. 


Lavagnino, G., Box 1248, Salt Lake City, 
Utah. 593 East California St.. Pasadena, Calif. 


L’Engle, Fleming, Mining Engineer. Examina- 
tions and Management. Frisco Bldg., Joplin, 
Mo. Cable: “Engleminen,” 1908. 


Ledoux, Albert R., Expert Mining Engineering, 
and Chemistry. John St., New 
ork. 


Lee, Chester F., Mining Engineer. Examinations 
and Management. Northwest and Alaska. 1712 
Hoge Seattle, Wash. 


Fevre, S., Consulting Mining Engineer. Mag- 
netic Ore. Testing Laboratory Available. 
Forest Glen, Ulster County, 


Leggett, Thomas H., Consulting Engineer. 149 
Broadway, New York. Cable: 


Levensaler, Lewis Engineer. Box 1454, 
Tacoma, Wash. 


Li, C., Mining Engineer and Metallurgist, Wah 
Chang Mining Smelting Co. Woolworth 
New York. Changsha, Hunan, China. 


Liddell, Donald M., Metallurgical Engineer, care 
Merrill, Lynch Co., Wall St., New York City. 


Lindberg, 0., Mining Engineer. 1802 
able Bldg., Y., 1216 Hollingsworth 
Los Angeles, Calif. 


Lindsley, Halstead, Mining Engineer. Broad- 
way, New York. 


Lindsley, Thayer, Consulting Geologist for the 
Goodrich Lockhart Co. Broadway, New York. 


Linton, Robert, Mining Engineer. 525 Penn Ave., 
Pittsburgh, Penn., 120 Broadway, New York. 
Code: 


Lioyd, L., Metallurgical Engineer. Specialty 
Pyrometallurgy Copper Associated 
Metals. Broadway, New York. Cable Address 
“Ricloy-New York.” Codes: Bedford-McNeill 
and Miners Smelters. 


Locke, Augustus, Mining Geologist. State St., 
Boston, Mass. 


Locke, Preston, Mining Engineer. Old National 
Bank Bldg., Spokane, Wash. 


Lonergan, Jay, Mining Engineer. Peking, China. 
Cable Address: Peking.” Code: 
Moreing Neal. 


Long, Frederic H., Consulting, Mining and Metal- 
lurgical Engineer. 932, South Salle St., 
Chicago. 


Longyear Co., J., Exploring Engineers 
Geologists, Diamond Drilling and Shaft Sinking. 
Contractors. Manufacturers Diamond Drills 
and Supplies. General Office: 710-722 Security 
Bank Bldg Minneapolis, Minn. Cable Address: 
Minneapolis. Code: Bedford-McNeill. 


Loutzenhiser, F., Assayer and Chemist. Tele- 
phone No. 91. Republic, Wash. 


MacBoyle, Errol, Mining Engineer Geologist. 
1022 Crocker San Francisco. Cable: 
San Francisco. Usual Codes. 


MacDonald, B., Min. and Metall. Eng. Specialty: 
Design and Construction Cyanide Plants. 715 
Mills Bldg., Paso, Texas. 


MacDonald, Mining Engineer. 
Building, Spokane, Wash. 


Mackay, D., Specialist Rare Minerals and 
Rare Metals. 130 Pearl St., New York. 


MacVichie, D., Mining Engineer. 1605 Walker 
Bank Bldg., Salt Lake City, Utah. 


McBride, Wilbert G., Assistant General Manager 
The Detroit Copper Mining Co., Morenci, Ariz. 


McCarthy Co., Richard, Assayers, Chemists and 
Metallurgists. East Granite St., Butte, Mont. 


McCarty, Edward P., Consulting Mining Engineer. 
Specialty: Iron and manganese mining. 3615 
Lyndale Ave., So. Minneapolis, Minn. 


McDaniel, K., Consulting Mining 
1218 Foster Denver, Colo. 
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McGregor, G., Engineer. Warren, Ariz. 


McKinlay, William B., Mining Engineer. Minas 
Mac, Rio del Medio, Pinar del Rio, Cuba. 


Benj., Consulting Engineer. Care Gen- 
eral Development Co., Broadway, New York. 

Marsters, F., Min. Geol. Rushville, Ind. San 
Juancito, Honduras, Ten years’ profes- 
sional experience South and Central America. 

Lucius W., Consulting Engineer. Wall 
St., New York. 


Mead, L., Mining Engineer. 122 East 36th St., 
New York. 


Emil, Consulting Mining Engineer and 
Baker, Oregon. Bedford-McNeill 


Merrill, Charles W., Metallurgist. 121 Second St., 
San Francisco. Cable: Codes: Bed- 
and Moreing Neal. 


Merrill Metallurgicat Co., Engineers. 121 Second 
San Francisco. Cable: Usual 
Codes. 


Millar, Howard Consulting Mining Engineer. 
Third National Bank Bldg., St. Louis, Mo. 


Miller, Hugo, W., Mining Engineer and Assayer. 
Mine Examinations, Ores and Bullion Bought. 
Nogales, Ariz. 


Mills, Edwin W.. Care American Legation, Pe- 
king, China. 


Minard, Frederick H., Mining Engineer. Trinity 
Bldg., 111 Broadway, New York. Cable: ‘‘Fred- 
New York. Code: Bedford-McNeill. 


Mines Efficiency Co., Geological, Mining and Met- 
allurgical Engineering. 709 Alworth Bldg., 
Duluth, Minn. 


Mohave Assay and Engineering Office, Jacob- 
son, Stricker, Mining Chemists and Engi- 
neers. Ore Testing Laboratory, Mining Reports, 
Mill Design, Mine Management. Kingman, Ariz. 


Morris, L., Mining Engineer. 1057 Monadnock 
Bidg., San Francisco, Calif. Cable: 
Code: Bedford-McNeill. 


Motter, B., Jr., Mining Engineer. Manager 
Benson Mines Benson Mines, 


Mudd, Seeley W., Mining Engineer. 1208 
Hollingsworth Bldg., Los Angeles, Calif. Code: 


Munro, H., Mining Engineer. Hobart Bldg., 
San Cable: Code: Bed- 


Munroe, S., Mining Engineer. Concrete, Colo. 


Murphy, Chas. J., Min. Engr. Reports, Surveys, 
Plans, Estimates, Specifications, Design and Su- 
pervision, Bank Bldg.,St.Catharines,Ont. 


Myers, Desaix B., Mining Engineer. 321 Story 
Bldg., Los Angeles, Calif. 


Arthur C., Consulting Engineer. Care 
Rocholl Ruffo Co., Paz, Baja California, 
Mexico. 


Neel, Carr B., Consulting Engineer. Wall St., 
New York, Box 253, Menlo Park, Calif. 


Nevius, Nelson, Mining Engineer. Octave, 
Ariz. 


Newberry, Andrew W., Mining 
Crocker Bldg., San Francisco, Calif. 


Newcomb, Clive S., Mechanical and Metallurgical 
Engineer. With The Dorr Co., Battery Place, 
New York. 


Offerhaus, C., Dipl. Ing.; Ph. Siemens Copper 
Co., Post Artwin, Kaukasus, Russia and Hum- 
boldt Engineering Works. Coln-Kalk, Germany. 


Officer Co., H., Assayers and Chemists. 169 
South West Temple St., Salt Lake City, Utah. 


Ohnsorg, L., Min., Metall. and Mech. 
Engrs. Consulting, Management, Examination, 
Design and Construction. 1106 Syndicate Trust 
Bldg., St. Louis; Nichols, Fla. 


Edward C., Metallurgy and Ore Dressing 
Tests. Flat River, Mo. 


Olson, Chas. Mining Engineer. Mine Examina- 
tions and Reports, Surveying. So. Stevens 
St., Spokane, Wash. 


Overpeck, Areli C., Mining Engineer. Examina- 
tions, Reports and Management Mining Prop- 
erties. Kingman, Ariz. 


Packard, George A., Metallurgist and Mining En- 
gineer. Congress St., Boston, Mass. Cable 
Boston. 


Parker, Richard A., Consulting Engineer. Exam- 
ination mines for only. 802 
Equitable Bldg., Denver, Colo. 


Paul, W., Mining and Metallurgical Engineer. 
Yamashita-cho 175, Yokohama, Japan. 


Payne, Q., Mining Engineer. Beaver St., 
New York. 

Payne, Henry Mace, Consulting Mining Engineer. 
36th Floor, Woolworth Bldg., New York City. 
Cable Address: N.Y. Usual Codes. 


Pembroke, Earl R., Mining Engineer. 310 Conti- 
nental Bank Bldg., Salt Lake City, Utah. 

Pentland, J., Mining Engineer. Hotel Cosmo- 
polita, Guadalajara, Jal. Mexico. Denver, Colo. 


Perry, Edward H., Mining Geologist. State St., 
Boston, Mass. 

Perry, B., Mining Engineer. 120 Broadway, 
New York. 

Peterson, Peter E., Metallurgist, Mining Engineer. 


Complex Ores. 1140 West Mercury St., 
Butte, Mont. 


Pickering, C., Mining Engineer. Pyriton, Clay 
Co., Alabama. Cable: Keringpic, Birmingham. 


Pickings, B., Mining Engineer. Queen Build- 
ing, Halifax, Nova Scotia. 

Piers, L., Assayer and 
work and control. 428 18th St., Denver, Colo. 
Pierce, E., Civil and Metal- 
lurgical Engineer. Nassau St., New York. 
Plate, Robinson, Mining Engineer. Wall 

St., New York. 
Plumb, Albert M., Specialty: Complex 
Ores. 1219 Foster Bldg., Denver, Colo. 


Poillon Poirier, Howard Poillon, Poirier, 
Mining Engineers. Wall St., New York. 


Pomeroy Hamilton. Wm. Pomeroy, 
Hamilton, Mining and Engineers, 
Hobart Bldg., San Francisco. Cable address: 
“Royton,” San Francisco. 

Prisk, Henry, Mining Engineer. Tin Mining 
Specialty. St. Agnes, Cornwall, England. 


Probert, Frank Mining Engineer. University 
California, Berkeley, Calif. 


Purington, W., Copthall Ave., London, 
C., England Cable: 


Radford, Walter J., Mining Examina- 
tion Dredging and Placer 
enridge, Colo. 


Radon, B., Mining Engineer, Supt. Turret 
Copper Mining and Reduction 
tions gravel deposits for dredgers specialty. 
Turret, Colo, Thatcher Bldg., Pueblo, Colo. 


Rakowsky, Victor, Mining Engineer the devel- 
opment Miami Fields, Oklahoma. 
Joplin, Mo. Code: 


Raymond, Rossiter W., Mining Engineer and 
Metallurgist. West 39th St., New York. 


Reece, P., Mining Engineer. Specialty: Coal. 
Melcher, Marion Co, Iowa. 


Reed, Avery H., Mining Engineer. Zine and lead 
ores. Fluorspar. Marion, Ky. 


Reid, A., Mining Engineer. O’Brien Mine, Co- 
balt, Ont. 


Reid, Walter L., Supt. Smuggler-Union Mills. 
Consulting Cyanide Engineer. Tests, Design and 
Construction. Box 471, Telluride, Colo. 


Rice,- John A., Mining Engineer and Geologist. 
208 Mills Bldg., Paso, Tex. 


Richards, Gragg, Mining Engineer. 109 82nd 
St., New York City. Phone, Schuyler 4564. 


Richards, George M.. Mining Engineer. West 
46th St.. New York. 


Richards, V., Mining Engineer. Examinations 
and Reports. Management Mining Properties. 
1024 Old National Bank Bidg., Spokane, Wash. 


Richards, Robert H., Ore Dressing. Careful Con- 
centrating Tests for Design Flow Sheets for 
Difficult Ores. 491 Boylston St., Boston, Mass. 


Rickard, Stephen, Assayer and Chemist. Umpire 
and Control Assays. 1740 Glenarm Place, Den- 
ver, Colo. 


Ricketts, D., Consulting Engineer. Broad- 
way, New York. 


Ph. Mining, Metallurgical and Chemical En- 


Riddell, Guy C., Metallurgical Engineer. Lead 
Smelting. Room 1500, Broadway, New York. 
Consulting Metallurgist, Broken Hill Associated 
Smelters, Ltd., Port Pirie, Australia. 


Ridge Roasting Furnace Engr. Co., The, Min- 
ing and Metallurgical Engineers. Base metals 
and Complex Ores. Great Winchester St., 


Riordan, M., Con. Eng. Mining Investigations 
Carefully Made for Responsible Investors. 525 
Market St., San Francisco, Calif. 


Ritter, Etienne A., Mining Engineer and Geologist. 
Colorado Springs, Colo. 


Roberts, Milnor, Mining Engineer. The Pacific 
Northwest British Columbia and Alaska. Uni- 
versity Station, Seattle, Wash. 
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Robertson, James D., Consulting Mining Engi 
Syndicate Trust Bidg., St. Louis, Mo. 


Rogers, Alexander P., Mining Engineer. Broad- 


way, New York. Cable Address: New 
York. 


Allen Hastings, Consulting 201 


Devonshire St., Boston, Mass. Bway., New 
York. Cable Address: New York. 


Rogers, Edwin M., Consulting Mining Engineer. 

Rogers, John C., Mining Engineer: Examination 
and exploration mining properties with 
view purchase. Copper Cliff, Ont. 


Rohn, Oscar, Mining Engineer 
Butte, Mont., care East Butte Copper Min. Co. 


Root Simpson, successors Leonard Root, 
established 1902, Assayers and 
Chemists, 1744 Broadway, Denver, Colo. 


Rose, Hugh, Mining Engineer, 587 Milk San 
Francisco, Calif. Cable Address: “REDWING.” 
Code: 

G., Mining Engineer. Care 
Hayden, Stone Co., Broad St., New York. 

Rowand, Lewis G., Mechanical, Electrical and 
Metallurgical Engineer. Wall St., New York. 


Royce, Stephen, B., B., Mining Engi- 
neer and Geologist. General 
bic Range, Pickands, Mather Co., Hurley, Wis. 


Royer, Frank W., Mining Engineer. 321 Cons. 
Realty Bldg., Los Angeles, Calif. Code Word: 
Royo. Codes Smelters, General, Bedford 


Ruhl Stewart, Mining Engineers. Rooms 609- 
10-11 Keystone Building, Joplin, Mo. 


Rutherford, Forest, Metallurgical Engineer. Care 
Consolidated Mining Co., Doug- 
as, Ariz 


Rutledge, Ph. D., Mining Engineer and 
Geologist. Not Open for Engagement Present. 
Care Bureau Mines, McAlester, Okla. 


Sadtler, Samuel Son, Consulting Chemists. 
Asphalts, Petroleums, Petroleum Products Re- 
ported on. 210 13th St., Philadelphia, Pa. 


Sanders, Richard H., Mining Engineer. 
Bldg., Philadelphia, Penn. 


Sansom, Frank W., Mining Engineer. Examina- 
tions, and Management. Joplin, Mo. 


Sayre, Robert H., Mining Engineer. Examinations, 
Reports, Management. Central City, Colo. 


Schafer, Louis, Mining Engineer. Silverton, Colo. 


Scheffler, G., Mining Engineer. Encruzilhada. 
Sul-Brazil. Code: Bedford Mc- 


Schmidt, Henry C., Examination and Management. 
Calle Hidalgo No. 117, Monterrey, L., Mexico. 


Schroter, Geo. A., M., Denver, Colo. 115 
Broadway, New York. Code: Bedford-McNeill. 


Scobey, Jesse, Min. Eng., Assistant President, 
Luz and Los Angeles Mining Co., 511 Fifth 
Ave., New York City. 


Scotland, Peter B., Mining Engineer. General 
Superintendent Mines. The Arizona Copper 
Co., Ltd. Morenci, Ariz. 


Searle, Barry, Chemist and Min. Eng. Consulta- 
tion, Examination and Management. Montrose, 


Sears, Stanley C., Mining Engineer. Consultation, 
Examination and Management. 705 Walker 
Bank Salt Lake City, Utah, Usual Codes. 


Seidel, Victor B., Mine Efficiency Engineer. Cuba 
Copper Leasing Co., Santiago Cuba, Cuba. 


Seward, John, Mining Engineer. Nutley, 


Shaffer, Roller Curran, Engineers. Mine Ex- 
aminations. Cyanide, Concentration and Flotation 
Installations. 214 Eauitable Bldg., Denver, Colo. 


Sharpless, Fred’k F., Mining Engineer. Broad- 
way, New York Cable Address: 
Code. 


Shaw, F., Mining Engineer. Care American 
Smelting Co., 1112 Mills Bldg., 
Paso, Texas. 


Sherwood, F., Metallurgical Engineer. Ore 
Testing. Dooly Building, Salt Lake City, Utah. 


Shipp, Maltby, Consulting Mining, Metallurgical 
Engineer and Timberland Factor. Examinations 
and Commercial Reports. 115 Broadway, New 
York. Cable Address: 

Short, Frank R., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco. Cable 

Sill Sill, Mining and Metallurgical Engineers. 
Examinations, Management, Geological Surveys. 
702 Hollingsworth Bldg., Los Angeles, Calif. 


Simonds, Ernest H., Metallurgical Engineer. 1105 
Crocker Bldg., San Francisco, Calif. 

Simonds Mining Engineers. Madison 
Ave., New York. 

Skinner, Edmond N., Mining Engineer. Hayden, 


Stone Co., Members New York and Boston 
Stovk Exchanges. Broad New York. 
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Blater, Amos, Mining Engineer. Specialty: Coal 
and Coal Briquetting. Henry Bldg., Seattle, 
Wash. 

Bmith, Lyon, Metallurgist. Specialty: Treatment 
gold and silver ores. Care Smith 
Co., Bedford St., Boston, Mass. 


Smith, Y., Mining and Consulting Engineer. 
Pearce, Ariz. 


Smith Durkee Diamond Drilling Co., Limited, 
Exploring Engineers Contractors for All 
Classes Diamond Drill Work. Make Specialty 
Saving Large Percentage Core Soft 
Ground. Plans Showing Location Holes and 
Surveys Holes Can Supplied. Sudbury, Ont. 

Smith Franklin Smith. Ralph 
Ziesemer. Consulting Mining Engineers. 
Bisbee, Ariz. Bedford-McNeill Code. 


Snyder, Blanchard M., Mining Engineer and Met- 
allurgist. 218-219 Security Bldg., Los Angeles, 
Calif. Pearce, Ariz. 


Sothman Corporation, The, Consulting and Con- 
structing Engineers. Power development, trans- 
mission, water-works, etc. Exchange Place, 
New York. Transportation Building, Montreal. 


Southern Minerals Company, Knoxville, Tenn. 
Blow, Consulting Engineer. George Blow, 
Mining Engineer. 

Spearman, Chas., Sc., A., Min. Geologist and 
Engineer. Examinations, Deter- 
minations Ores and Rocks. Ont. 


Spence, Harold, E., Consulting Engineer. Coal 
and Oil Shale Distillation Specialty. Duncan, 
Ariz. 


Spencer Co., B., Civil and Mining Engineers. 
Mina, Nev. 


Sperr, Dana, Mining Engineer. Houghton, Mich. 


Spicer, (with the Dorr Co.), Metallurgical 
Engineer. Specialty Cyaniding. Whitehall 
Building, New York. 


Spilsbury, Gybbon, Consulting, Civil, Mining 
and Metallurgical Engineer. Broadway, New 
York. Cable Address: New York. 


Spilsbury, Persifor G., Mining and Metallurgical 
Engineer. Liberty St., New York City, 


Spurr, Edward, Mining Geologist. Bullitt Bldg., 
Philadelphia. Tonopah Mining Co. Nevada. 


Stadelmann, G., Consulting Mining Engineer. 
Calle Guillermo, Prieto 63, Mexico City (P. 
Box 529). 


Starr, Charles C., Mining Engineer and Geologist. 
Geologist for Buckhorn Mines Co. and Nevada 
Hills Mining Co. Box 787, Reno, Nev. 


Staunton, F., Mining Engineer. 636 
Hellman Bldg., Los Angeles, Calif. 


Staver, H., Mining Engineer. Examinations, 
Management, Metal Mines only; years’ ex- 
perience, California, Colo., Mexico, Ecuador. 
Cidade Bomfim Estado Bahia, Brazil. 


Stebbins, Elwyn W., Mining Engineer. 818 Mills 
Bldg., San Francisco, Calif. Bedford-McNeill 
Code. 


Steele, Heath, Mining Engineer. Room 1308, 
Broadway, New York. 


Stevens, Blamey, Mining Engineer. Care Lane 
Rincon Mines, Inc., Independencia 19, Mexico 
City, Mexico 


Stevens, Frank G., Mining Engineer, Oak- 
mount Road, Toronto, Canada. 


Stewart, Leighton, Mining Engineer. Care 
Hayden, Stone Co., Broad St., New York. 


Stewart, Robert H., Mining and Metallurgical En- 
gineer. Vancouver Block, Vancouver, 


Stramler, P., Mining Engineer. Prospecting, 
Examination, Development and Operation 
Mines. Dragoon, Ariz. 


Strauss, Lester W., Engineer Mines. Casilla 
514, Valparaiso, Chile. Cable Address: 
tra,” Valparaiso. Code (1906). 


Sussman, Otto, Ph.D., Mining Engineer, Broad- 
way, New York, 620-621 Judge Bldg, Salt Lake 
City, Utah. 


Swart, G., Mining and Metallurgical Engineer. 
807 Sellwood Bldg., Duluth, Minn. 


Swartley, Arthur M., Mining Engineer. Oregon 
Bureau Mines and Geology, Corvallis, Ore. 


Symmes, Whitman, Mining Engineer. Manager, 
Mexican Mine, Virginia City, Nev. 


Tanner, Lee, Mining Engineer and Chemist. 
High Explosives Engineer with Bethlehem Steel 
Co. Address Box 249, Wilmington, Del. 


Tarr Hubbard, Mining and Consulting Geol- 
ogists. Examinations and Reports. 429 117th 
St., New York. 


Tays, Eugene H., Mining Engineer. San Blas, 
Sinaloa, Mexieo. 


Thayer, B., Mining Engineer. Broadway, 
New York. 


Thayer, Reginald Holden, Engineer. 
Windsor ‘Terrace, Yonkers, 


Thomas, R., Mining Engineer. Sellwood, On- 
tario, Canada. 


Thomas, Kirby, Consulting Mining Engineer. Ex- 
amination, Valuation and Exploration Min- 
ing Properties. 120 Broadway, New York. 


Thomas, Marion L., Mining Engineer. Broad- 
way, New York. Code: Cable 
Address: “Maltom.” 


Thomson, C., Consulting Engineer. 120 Broad- 
way, New York. Code: 


Thomas, C., Mining Engineer. Prescott, Ariz., 
and Los Angeles, Calif. Present address: Pres- 
cott, Ariz. 


Thorne, E., E., Nadezhdinsky, Bodalho, 
Siberia. Cable: Bodaiho, Siberia. 
Codes: MeNeill, both editions. Care Lenskoie. 


Titus, C., Mining Engineer. Consultation and 
field reports 1119 Paulsen Bldg., Spokane, Wash. 


Toll, Rensselaer H., Mining Engineer. Examina- 
and Management. Berkeley, 
Calif. 


Mining Engineer. Huntington 
*ark, Calif. 


Torbert, Jas. B., Mining Engineer. 425 James 
Bldg., Chattanooga, Tenn. 


Trauerman, Carl J., Mining Engineer 
lurgist. Specializing the Cyanide Process. 
Colorado St., Butte, Mont. 


Truschkoff, Nicholas, Mining Engineer. 
Corp., Ltd., Ekibastous, Semipalatinsk Dist., 
Siberia. 


Tucker, W., Mining Engineer. Examinations 
and Reports. Southern Mines and Mineral Prop- 
erties. Box 374, Salisbury, 


Turner, Chester, Mining Engineer. Vice-Pres. 
and Mgr., Brunswick Con. 
wick Mine, Grass Valley, Calif. 


Turner, W., Mining Engineer. Mine Examina- 
tions, Sampling, Geological Reports. 587 Mills 
Bldg., San Francisco, Calif. 


Tyrrell, Mine Valuer and Consulting Min- 
ing Engineer. 534 Confederation Life 
Toronto, Canada. Cable: “Tyrrell, Toronto.” 


Union Assay Office, Inc., Assayers and Chemists. 
Box 1446, Salt Lake City, Utah. 


Van Law, Carlos W., Mining Engineer. 
United States Smelting, Refining Mining Co., 
Congress St., Boston, Mass. 


Van Winkle, T., Mining Engineer. Problems 
Development, Mining and Milling. Scott Build- 
ing, Salt Lake City, Utah. 


Von Rosenberg, Leo, Consulting Mining Engineer. 
Broadway, New York. Cable: “Porphyry,” 
New York. 


Wahl, R., Mechanical Engineer. Design and 
Construction Crushing, Milling and Mining 
Plants. Randolph St., Chicago, 


Walker, Myron R., Mining Engineer. Chief En- 
gineer, Cerro Pasco Mining Co., Cerro 
Pasco, Peru, code. 


Ward, William F., Mining Engineer. 416 Ernest 
Cranmer Denver Nechi, Colom- 
bia, South America, 


Waring Williams Laboratories, The. Chemical 
analyses all kinds. Webb City, Mo. 


Wartenweiler, Otto Co., Engineers and Con- 
tractors. Mining and Metallurgical Plants. Hol- 
lingsworth Bldg., Los Angeles, Calif. 


Washburne, W., Geologist. Oil, Gas and Coal. 
Liberty St., New York. 


I., Reports made mining prop- 
erties the Poreupine and Kowkash Goldfields. 
So. Ont. 


Watson, B., Con. Min. Eng. 165 Broadway, 
New York. Gen. Mgr., Nipissing Mining Co., 
Ltd., Cobalt. 


Watson, William, E., Mining Engineer. 
Address Room Wall St., New York. 


Weed, Walter Harvey, Mining Geologist and En- 
gineer. Examinations. Editor, The Mines and 
Copper Handbook. Bway., New York. Cable: 
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Weekes, Frederic R., Mining Engineer. Broad- 
way, New York. 


Weld, M., Consulting Mining Engineer. 
Rector St., New York, Telephone: 2356 
Rector. Cable Address: New York. 


Wells, Jas. C., Consulting Mining and 
lurgical Engineer. 15th St., City, 
Colorado. 


Wenstrom, Olaf, Mining Engineer. State 
Mass. Cable: “Olavo.” Code: Bedford- 


Westervelt, William Young, Consulting 
Engineer. Madison Ave., New York. Cable 
Address: “‘Casewest,” McNeill Coue. 


Wethey, Arthur H., Mining and Metallurgical En- 
gineer. Lemoore, Calif. 


Wheeler, A., Mining Engineer. Reports Oil 
and Mining Properties. 408 Locust St., St. 
Louis, Mo. Cable: “Wah,” St. Louis. 


White, Rush J., Mining Engineer. 519 Bank St., 
Wallace, Idaho. 


Whiting, Lowe, Mining Engineer. First National 
Bank Bldg., Iron River, Mich. 


Wiard, Edward S., Mining and Metallurgical En- 
gineer. 422 Boston Bldg., Denver, Colo. 


Wilding, James, Mine Valuation. Copper and 
Lead Smelting. Concentration Flotation. 825 
Merchants’ Exchange Bldg., San Francisco. 


Wiley, H., Mining Engineer. Palm Drive, 
Glendora, Calif. 


Wilfley, Clifford R., Mining Engineer. Manager, 
Barstow Mine. Private ore-testing laboratory, 
Ouray, Colo. 


Wilkens, J., Mining Engineer. Wilkens 
Devereux, Consulting Mining Engineers, 120 
Broadway, New York. 


Devereux, Jr. Consulting Mining Engineers. 120 
Broadway, New York; London, Eng.; Mexico 
Cable: Kenreux. 


Wilmot, C., Mining Engineer. 40th St., 
Wilson, George Benton, Consulting Mining Engi- 


With the American Smelting Refining 
Co., Salt Lake City, Utah. 


Wilson, A., Mining Engineer. 441 Title Bldg., 
Baltimore, Md. 


Wilson, H., Consulting Mine, Mill and Smel- 
ter Accountant. Lundbreck, Alberta, Canada. 
Sudbury, Ont., Canada. 


Winchell, Horace V., Consulting Mining Geologist. 
826 First National-Soo Line Bldg., Minneapolis, 
Minn. Cable: Racewin. 


Winwood, Job H., Mining Engineer. Continental 
Bank Bldg., Salt Lake City, Utah. 


Wiseman, Philip, Min. Eng. 1210 Hollingsworth 
Bidg., Los Angeles, Calif. Cable: 
Codes: Western Union, Bedford-McNeill. 


Wolf, Harry J., Mining Engineer. First National 
Bank Denver, Colo. Cable Address: 
“Wolf,” Denver. Bedford-McNeill. 


Wood, Ernest Clifford, Con. Min. 
inations and Reports. Developments directed. 
401 Empire State Building, Spokane, Wash. 


Wood Ore Testing Co., The Henry E., Assayers. 
Ore Tested Carload Lots. Write for 
lars. 1734 Arapahoe St., Denver, Colo. 


Worcester, A., Mechanical Mining Engineer. 
Mill Tests, Design, Construction, Management. 
Special Ore-Handling Plants. Victor, Colo. 


Worth, John G., Mining Engineer. 836 Real 
Trust Bldg., Philadelphia, Penn. Room 1100, 
Broadway, New York. 


Wrampelmeier, S., Mining Engineer. Man- 
ager, Montana Mines Co., Ruby, Ariz. 


Wright, Charles Will, Mining Engineer. Ingurtosu, 
Sardinia, Italy. Cable: Arbus. Code: 


Wright, Louis A., Casilla No. 125 Santiago, 
Chile, Cable: Lawright, Santiago. Code. 
Bedford MeNeill. 


Yeatman, Pope, Mining Engineer. Will resume 
independent practice Sept. 1916. 111 Broad- 
way, New York. Cable: Ikona. Code: 


Young, Jacob W., Mining Engineer. c/o 
230 First Bank Bldg., Oakland, 
Calif. 


Yung, B., E., Examinations China. 
Queens Rd. Central, Hong Kong, China. Cable: 
“Annie.” Codes: West. Union, Moreing Neal’s. 


Zalinski, Edward R., Mining Engineer. 821 
house Bldg, Salt Lake City. Examination, 
Mapping, Development. 
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Acetylene Apparatus 
Davis-Bournonville Co. 
See “Oxyacetylene Apparatus.” 


Acids 
Grasselli Chemical Co., The, Cleveland, Ohio. 


Acid, Mask 

Separating Screen Co., 253 19th 
St., New York, 

Acid, Sulphuric 

American Zinc Chemical Co., Langeloth, Pa. 

American Zinc, Lead Smelting Co., Congress 
St., Boston, Mass. 

Hegeler Zinc Co., The, Danville, 

Illinois Zine Co., Peru, 

Matthiessen Hegeler Zinc Co., Salle, Ill. 

New Jersey Zine Co., Wall St., New York. 


Agitators 

Caldwell Co., E., 2170 Brook St., Louisville, Ky. 

Dorr Co., Denver, Colo. Branches: New York 
and London, England. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Automatic and continuous cyanide slime filter. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Allis-Chalmers Co., Milwaukee, Wis. 

Lane Mill Machinery Co., Los Angeles, Calif. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Senn Concentrator Co., 611 First Nat. Bank 
Bidg., San Francisco, Calif. Senn Panning Mo- 
tion Batea cap., tons per 
hr.; diam., ft.; water required pulp 
sand, about 200 gal. per ton dry ore; reqs. 
shipping weight, 3,500 lb. Pulp placer 
sand fed down into bowl 
around with liquid quick. Coarse gold amal- 
gamated and traveling amalgam and quick 
caught. Continuous feed forces lighter part 
solids from bowl and onto plates covering 
batea top, where panning motion keeps pulp 
loose and settles fine gold onto plates. Escape 
quick amalgam prevented. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Assayers 

Baker Co., Inc., Newark, 

Ledoux Co., Inc., John St., New York. 
Pitkin, Inc., Lucius, Fulton St., New York. 


Axles, Locomotive 
American Locomotive Co., Church St., 


Balances 

Ainsworth Sons, Wm., Denver, Colo. 

Denver Fire Clay Co., Denver, Colo., 
Analytical, assay, button balances, made 
Keller, Ainsworth, Troemner, Thompson, Oert- 
ling, Voland, Becker, Sartorius and Kern. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 

Thompson Balance Co., Denver, Colo. 

Troemner, Henry, 911 Arch St., Phila., Pa. 


Belt Dressing 

Black Diamond Mfg. Co., Cincinnati, Ohio. 
Belt dressing for dusty, dry, wet oily 
leather, rubber and cotton belts. 


Belting, Conveyor 

Boston Belting Co., Boston, Mass. 

Dick, Ltd., J., Passaic, 

Gandy Belting Co., Baltimore, Md. 

Goodrich Co., The F., Akron, Ohio. 

Rubber for hardest service. and 
grades for continuous operation and 
maximum life. 

Imperial Belting Co. General Office and Factory: 
Lincoln and Kinzie St., Chicago, Ill. Sales 
Offices: Broadway, New York; 423 Yeon 
Bidg., Portland, Ore.;. 525 Market St., San 
Francisco, Calif. 

“Sahara” brands. 

Robins Conveying Belt Co., New York. 


Elevator 

Dick, Ltd., J., Passaic, 

Goodrich Co., The F., Akron, Ohio. 

Special rubber elevator belts. 

Imperial Belting Co. General Office and Factory: 
Lincoln and Kinzie St., Chicago, Ill. Sales 
Offices: Broadway, New York; 423 Yeon 
Portland, Ore.; 525 Market St., San 
Francisco, Calif. 

“Sahara” brands. 


Belting, Transmission 

Dick, Ltd., J., Passaic, 
“Dick belt, the waterproof belt.” 

Gandy Belting Co., Baltimore, Md. 

Goodrich Co., The F., Akron, Ohio. 
Rubber belts for drives. Friction surface and 
rubber covered. 

Graton Knight Mfg. Co., Worcester, Mass. 
“Spartan,” water, steam, oil and heat resisting. 

Imperial Belting Co. General Office and Factory: 
Lincoln and Kinzie St., Chicago, Sales 
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Offices: Broadway, New York; 423 Yeon 
Portland, Ore.; 525 Market St., San 
Francisco, Calif. 
“Sandow” belting. 

Schieren Co., Charles A., New York City. 
Moisture-resisting leather. 

Bit Sharpeners 

Mayer Bros. Co., Mankato, Minn. 
“Little combination pick point and chisel 
bit dies and pcik point dies. 


Blasting’ Supplies 
Aetna Explosives Co., Rector St., New York. 


Blowers 

Connersville Blower Co., The, Connersville, Ind. 
Rotary positive type. Two impellers, balanced 
all speeds. 

General Electric Co., Schenectady, 

Hendrie Bolthoff Co., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Roots Co., M., Connersville, Ind. 
Low-pressure sizes 42,105 cu.ft. per min. 
Rotary positive pressure. 

Blowers, Centrifugal 

Ingersoll-Rand Co., Broadway, New York. 
Turbo-blowers for blast and converter work. 
All pressures and volumes. 

Boilers 

Abendroth Root Mfg. Co., Bway., New York. 

Hendrie Bolthoff Co., Denver, Colo. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 

Moore Co., C., Engineers, San Francisco, Cal. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Boiler Tubes 

National Tube Co., Pittsburgh, Penn, 


Boilers, Locomotive 
American Locomotive Co., Church St., 
Books, Technical 
McGraw-Hill Book Co., Inc., 239 39th St., New 
York. Branches: London and Berlin. 
Boots and Shoes 
Goodrich Co., The F., Akron, Ohio. 
White rubber mining boots and shoes. 
(Red line around top.) 


Brick, Fire 
Harbison-Walker Refractories Co., Pittsburgh, Pa. 


Bridges, Ore Handling 
American Bridge Co., Church St., New York. 


Bridges, Suspension 
Roebling’s Sons Co., John A., Trenton, 


Briquetting Machinery 
General Briquetting Co., Broad St., 


Buckets, Elevator 
Hendrick Mfg. Co., Carbondale, Penn. 


Buckets, Orange Peel and Clam Shell 
Industrial Works, Bay City, Mich. 
Designed for quick attachment removal. 


Buckets, Ore 
Watt Mining Car Wheel Co., Barnesville, Ohio. 


Buildings, Steel Frame 
Stupp Bros. Bridge Iron Co., St. Louis, Mo. 


Cables, Insulated Telephone 
Telephone Mfg. Co., Roches- 
ter, 


Cableways 
Flory Mfg. Co., S., Bangor, Penn. 
Roebling’s Sons Co., John A., Trenton, 


Cages, Hoisting 

Hendrie Bolthoff Co., Denver, Colo. 
Ottumwa Iron Works, Ottumwa, Iowa. 

Traylor Engineering Mfg. Co., Allentown, Penn, 


Candles 
Standard Oil Co., Chicago, 


Carbons and Bortz 

Byron Hall, 116 Broad St., New York. 

Diamond Drill Carbon Co., World Bldg., Park 
Row, New York, 

Levine, Abr., Nassau St., New York. 


Cars, Gable Bottom 
Easton Car Construction Co., Easton, Pa. 


Cars, Hopper 
Easton Car Construction Co., Easton, Penn. 
Cars, Ore 
Allis-Chalmers Co., Milwaukee, Wis. 
Atlas Car Mfg. Co., Cleveland, Ohio. 
Easton Car Construction Co., Easton, Penn. 
Sanford-Day Iron Co., Knoxville, Tenn. 
Watt Mining Car Wheel Co., Barnesville, Ohio. 
Capacity cu.ft. Any gage. 
Steel; end side dump 
Traylor Engineering Mfg. Co., Allentown, Penn. 
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Cars, Quarry 
Easton Car Construction Co., Easton, Penn. 
Traylor Engineering Mfg. Co., Allentown, Penn. 


Cement, Iron 

Smooth-On Mfg. Co., Jersey City, 
1-, 51, 10- and 
“Smooth-On” iron cements, metallize, and 
come part metal which applied. 


Castings 

Pacific Foundry Co., San Francisco, Cal. 

Cement-Placers, Jet 

Cement-Gun Co., Inc., Allentown, Penn. Cable: 
Cementgun. Branches: New York, Pittsburgh, 
Chicago, San Francisco. 
Three sizes. Capacities variable according 
number nozzles, hose, sizes and air pressures. 
The portable apparatus for 
depositing cement “Gunite” coatings air 
pressure for covering old and new structures, 
building new ones and grouting filling cracks. 
See advertisement. 

Chains, Transmission 

Morse Chain Co., Ithaca, 
For drives 5,000 hp. Reduction ratios 
reduce wear; quiet, positive. 


Chemical Apparatus 

Heil Chemical Co., Henry, St. Louis, Mo. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 

Chemicals 

General Chemical Co., Broad St., New York. 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Roessler Hasslacher Cnemical Co., New York. 

Circuit Breakers, Electric 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Classifiers 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Colorado Iron Works Co., Denver, Colo., 
“Akins” spiral revolving inclined trough. 

Deister Machine Co., Ft. Wayne, Ind., 
No. London Wall London Wall, 
Capacity tons per hr. 
Cast-iron barrel containing staggered inverted 
hollow-slotted cones, acting baffles. Incom- 
ing water takes fines top, coarse 
sinking. 

Send for Bulletin No. 

Denver Engineering Works Co., Denver, Colo. 
“Richards” pulsator for table feed; 
for sand slime separation. 

Dorr Co., Denver, Colo. 

Hendrie Bolthoff Co., Denver, Colo. 

James Ore Concentrator Co., Newark, 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 

Traylor Engineering Mfg. Co., Allentown, Penn. 

Clutches, Friction 

Caldwell Co., E., 2170 Brook St., Louisville, Ky. 

Cocks 

National Tube Co., Pittsburgh, Penn, 

Compressors, Air 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Bury Compressor Co., Erie, Penn. 

Chicago Tool Co., Chicago, 

Fuel oil, gas, steam power driven. 

Hendrie Bolthoff Co., Denver, Colo. 

Ingersoll-Rand Co., Broadway, New York. 
Branches: Boston, Birmingham, Butte, Cleve- 
land, Chicago, Denver, Duluth, Paso, Knox- 
ville, Los Angeles, Phila., Pittsburgh, St. Louis, 
Seattle, Salt Lake City, New Orleans, Scranton, 
Juneau. 

“Imperial,” 
sizes, pressures, types. Stationary and portable. 

Laidlaw Works, 115 Broadway, New York. 

Moore Co., C., Engineers, San Francisco, Cal. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Norwalk Iron Works Co., So. Norwalk, Conn. 
Size suit work. 

Sullivan Machinery Co., Chicago, 
Steam and power drive. 

Tandem compound Corliss, angle compound, 
belt motor drive, portable, underground mo- 
tor driven. 


Compressors, Garage 

Laidlaw Works, 115 Broadway, New York. 
Compressors, Gas 

Laidlaw Works, 115 Broadway, New York. 


Concentrators, Table 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Butchart, 603-05-07 Mercantile Bldg., 
Denver, Colo. 
Capacities 150 tons per hr., according 
class and mesh feed. Two-mineral sep- 
arations. 
Structural steel and cast-iron base and mount- 
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ROCK DRILL STEEL 
Pioneer 
Crushed and Ground Minerals Hollow 
Punched Steel Plates and Sheets for 
Trommels, Stamp Mills, Grizzlies, Jigs, 
and all fixed movable screens. 
Standard Sizes Holes varying Unbeaten Saves Time 
joint butted and fastened with Holds All 
Records 
They just what all good screens 
them, rather than less. 
wants, for the Screens all have 
The Harrington King International High Speed Steel Co. 
No. 620 North Union Avenue Staley, 152 Lick San 
New York Office, 114 Liberty Street MONTREAL—Ralph Norton, Agent, 126 Craig Street, West 


ing regular equipment. Built order without 
base for mounting concrete piers, Line 
shaft individual motor drive. 

Reinforced steel deck; linoleum cement top. 
Reciprotor-type head motion, water and dust- 
proof, completely self-oiling. 

Deister Concentrator Co., The, Ft. Wayne, Ind. 

Prices application. 
Deister No. slimer for fines and slimes 
either single- double-deck type; Deister No. 
for sands either roughing finishing, classi- 
fied unclassified, single-deck type only, 
Deister No. for coarse and fine classified sands 
either single- double-deck type. Over- 
strom table for fine and coarse feeds has large 
capacity for roughing finishing either 
single- double-deck type. Head motion 
and under construction for all tables designed 
reduce upkeep and operating costs. Table 
makes more than one-product concentrate 
desired. 

Deister Machine Co., 1933-2003 Wayne St., Ft. 
Wayne, Ind., No. London Wall 
Bldgs., London Wall, 

Prices application. 

Single- double-deck Deister sand 
concentrators, standard single- double- 
deck Deister slime concentrators 
single- double-deck Deister sand 
concentrators, large size; Deister multiple-deck 
tilting slimers, 12-deck type; Deister cone 
baffie classifier; Deister patented plateau and 
system for all types shaking tables. 
Double-deck tables save mill room, launders, 
conveyors and power. Deister simplex rougher 
has large capacity for roughing and the same 
time produces clean concentrate, all one 
operation. 

Agents: William Reeder, 410 Consolidated 
Building, Johannesburg, South Africa; Takata 
Co., Yeiraku-cho, Nichome, Kojimachi- 
ku, Tokyo, Japan. 

Denver Engineering Works Co., Denver, Colo. 
takes unclassified feed. 

Hendrie Bolthoff Co., Denver, Colo. 
Card concentrators. 

Isbell Concentrator Co., 716 North Main 

Los Angeles, Calif. 
Capacity: Fifty 100 tons per hours. 
Isbell concentrator takes feed direct from 
mesh and finer screens 
tion and saves slime and fine values along 
with coarse. Parts head motion and uni- 
versal sliding bearings work oil. 

James Ore Concentrator Co., Newark, 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 
Sole manufacturers concentrating 
tables, single and double deck. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Senn Concentrator Co., 611 Nat. Bank 

San Francisco, Calif., Senn Panning Mo- 
tion. One size; ft. ft. in.; cap., 
tons —65 mesh, tons —20 mesh, 150 
tons mesh per hr.; feed water 360 
500 gal. per ton ore; dressing water, 100 gal. 
per ton —65 mesh. Reqs. hp.; shipping 
weight, 3,500 Ibs. 
Continuous panning motion keeps heavy pulp 
bed loose metal particles through 
loose barren gangue without regard size 
particles. belt withdraws concen- 
trates from under waste which gradually moves 
down tails. Can handle large tonnage 
and make sand, about 200 gal. per ton dry ore; 
reqs. high extraction with 
only enough water keep pulp loose. 

Traylor Mfg. Co., Allentown, Penn. 


Condensers 
Alberger Pump Condenser Co., New York City. 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Contractors, Drilling 

Longyear Co, Minneapolis, Minn. 

Modern outfits operators ready. 


Converters, Electric Rotary 
Westinghouse El. Mfg. Pittsburgh, Pa. 


Converters, Horizontal and Vertical 
Traylor Eng. Mfg. Co., Allentown, 


Conveyors and Elevators 
Mfg. Co., The, 974 4th St., Columbus, 


Conveyors, 

Merse Bros. Mach. Supply Co., Denver, 

Robins Conveying Belt Co., New York 

Stephens-Adamson Mfg. Co., Aurora, 
“Unit operates for ime grease 
originally packed bearings factory and re- 
quires minimum attention. Entire steel con- 
struction combines strength and light weight 
with great flexibility and range adjustment. 
See advertisement inside front cover for 
branch office addresses. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Coolers, Air 
Laidlaw Works, 115 Broadway, New York. 


Copper Steel Sheets 
American Sheet Tin Plate Co., Pittsburgh, Pa. 


Couplings, Air Hose 

Cleveland Rock Drill Co., Cleveland, Ohio. 
Twelve sizes and types. 
All sizes interchangeable. Made resist rust 
and acid. threads. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 


Cranes, Locomotive 
Industrial Works, Bay City, Mich. 
Five 160 tons cap. Steam, electric, gasoline. 


Crucibles, Graphite 
Dixon Crucible Co., Joseph, Jersey City, 


Crusher Parts 
Traylor Engineering Mfg. Co., Allentown, Pa. 


Crushers 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bacon, Earle C., Havemeyer Bldg., New York. 
Braun Corporation, The, Los Angeles, Calif. 
Laboratory steel frame jaw crushers. 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Buchanan Co., Inc., G., New York. 
Colorado Iron Works Co., Denver, Colo. 
Jaw crushers and rolls many sizes. 
Denver Engineering Works Co., Denver, Colo. 
Denver Fire Clay Co., Denver, Colo., 
Jaw type. 
Jeffrey Mfg. Co., The, 974 4th St., Columbus, 
Kent Mill Co., Rapelyea St., Brooklyn, 
Revolving concave ring. Rolls track inside. 
Kenyon, Arthur D., Denver, Colo. 
Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 
Morse Bros. Mach. Supply Co., Denver, Colo. 
Smith Eng. Wks., 3195 Locust St., Milwaukee, Wis. 
primary breakers. Rigid shaft type 
with short frame and parallel stroke. Gyratory. 
Traylor Engineering Mfg. Co., Allentown, Penn, 
Gyratory crushers sizes from in- 
jaw crushers, Blake type from 
crushing rolls all standard 
sizes from 72”x36”. 
Universal Road Machinery Co., Kingston, 
Webb City Carterville Foundry Machine 
Works, Webb City, Mo. 
Roll type, designed for ready accessibility, 
Cups, Grease (See 
Cutting Apparatus 
Davis-Bournonville Co. 
See “Oxyacetylene Apparatus.” 
Cyanide 
Roessler Hasslacher Chemical Co., New York. 


Diamonds, Black (See and 


Automatic Mine 
(See Mine Doors, Automatic) 
Dredges 
Flory Mfg. Co., S., Bangor, Penn. 
Morris Machine Works, Baldwinville, 
New York Eng. Co., Rector St., New York. 
Union Construction Co., San Francisco, Calif. 
Yuba Manufacturing Co., The, San Francisco, 
Calif. 
Drilling, Core 
Pennsylvania Drilling Co., Pittsburgh, Penn. 
Sullivan Machinery Co., Chicago, 


Drills, Churn 

Union Construction Co., San Francisco, Calif. 

Drills, Core 

Ingersoll-Rand Co., Broadway, New York. 
Calyx—cores Depths 4,000 ft. 

Sullivan Machinery Co., Chicago, 


Drills, Diamond 

Longyear Co., J., Minneapolis, Minn. 

Sullivan Machinery Co., Chicago, 
Cores removed any size any depth. 

Drills, Electric 

Denver Rock Mfg. Co., Denver, Colo. 

Ingersoll-Rand Co., Broadway, New York. 

Drills, Hammer 

Chicago Pneumatic Tool Co., Chicago, 

Cleveland Rock Drill Co., Cleveland, Ohio. 

Four sizes hand- and self-rotating sinkers, 
lb. weight. 

New valve stopers designed give high 
efficiency, speed and low repairs. Drills for 
stoping, sinking, drifting, block-holing and every 
mining requirement. 

Denver Rock Drill Mfg. Co., Denver, Colo. 
rotating, valveless, ham- 
mer drill, with water device; for drifting, tun- 
neling and all heavy Can used 
unmounted with spring handle for sinking, with 
water hlow valve. 
valveless, hammer drill, with water 

blow valve, mounted unmounted, 
for drifting, sinking, etc. 
Valveless valve; hammer drills; for stoping 
equipped for either high low 
pressure. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

All sizes and weights 145 Ib. 
Have combination piston, and hammer. 
For stoping, sinking and all mining purposes. 

Ingersoll-Rand Co., Broadway, New York. 
hand hammer drills 
for every mining operation. Unmounted for 
down holes, mounted for light drifting, also 
with Leyner water device. 
water drills for drifting, mining, tunneling. 
“Butterfly” type. “BC” and 
“CC” for raising, stoping, etc. 

McKiernan-Terry Drill Co., 230 Bway., New York. 

Sullivan Machinery Co., Chicago, 

Whitcomb Co., Geo. D., Rochelle, 

Drills, Piston 

Chicago Pneumatic Tool Co., Chicago, 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
All sizes and weights. 

For use with air steam. 

Ingersoll-Rand Co., Broadway, New York. 
sizes. Also heavy quarry and submarine types. 

Sullivan Machinery Co., Chicago, 
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Drills, Prospecting 
Ingersoll-Rand Co., Broadway, New York. 
New York Eng. Co., Rector St., New York. 
Rotation, sinking casing, recovery mate- 
rial accomplished same time with 
Sullivan Machinery Co., Chicago, 


Co., 
erican Process Co., William St., New York. 
Especially designed and built for all 
Bartlett Snow Co., The Cleveland, Ohio. 
Morse Bros. Mach. Supply Co., Denver, Colo. 
Ruggles-Coles Eng. Co., York, Penn. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


ulti-Metal Separating Screen Co., 253 

Oust Protectors (See Respirators) 


Dynamite 

Aetna Explosives Co., Rector St., New York. 
Elbows, Pipe 

National Tube Co., Pittsburgh, Penn, 


Electrical Instruments 
Weston Electrical Instrument Co., Newark, 


Electrical Supplies 
Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 


Elevators, Bucket 

Robins Conveying Belt Co., New York. 

Stephens-Adamson Mfg. Co., Aurora, 
See advertisement inside front cover for 
branch office addresses. 

Traylor Engineering Mfg. Co., Allentown, Penn. 

Employees 

Business Men’s Clearing House, Denver, Colo. 
Supts., assayers, mill men sent all parts world. 


Gas and Gasoline 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicago Tool Co., Chicago, 
Morse Bros. Mach. Supply Co., Denver, Colo. 
Engines, Oil 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicago Tool Co., Chicago, 
Hendrie Bolthoff Co., Denver, Colo. 
Ingersoll-Rand Co., Broadway, New York. 
Morse Bros. Mach. Supply Co., Denver, Colo. 
Nordberg Mfg. Co., Milwaukee, Wis. 


Engines, Steam 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Exhausters 
Connersville Blower Co., The, Connersville, Ind. 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Feeders, Ore 
Stephens-Adamson Mfg. Co., Aurora, 
“S-A” steel apron feeder; also rotary, recipro- 
grizzly, etc. 
See inside cover for branch office addresses. 
James Ore Concentrator Co., Newark, 
Traylor Engineering Mfg. Co., Allentown, Penn. 


Filter Paper 
Heil Chemical Co., Henry, St. Louis, Mo. 


Filters 

Colorado Iron Works Co., Denver, Colo. 
continuous revolving drum. For 
cyanide slimes, flotation concentrates, etc. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Sizes 200 tons per day. 
Automatic. For cyanide slimes, clay, salt, bi- 
soda, and for dewatering flotation 
concentrate. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Fire Forcing Presses 

Wood Co., D., Philadelphia, Penn. 
Fittings, Pipe 

National Tube Co., Pittsburgh, Penn, 
Flange Presses 

Wood Co., D., Philadelphia, 
Flanges, Pipe 

National Tube Co., Pittsburgh, Penn, 
Flexible Tubing 


Bemis Bro. Bag Co., 400 Poplar St., St. Louis, Mo. 

Sizes: 8-, 12- and 16-in. diameters; 100- and 
200-ft. lengths. 
canvas tubing, flexible, portable 
and light. Furnished various lengths and 
diameters, with simple, adjustable, metal con- 
nections. Air-tight and designed for use with 
fumes acid waters. Adapts itself irregu- 
rflooring can suspended from roof. 


Flotation Machines 

Hardinge Conical Mill Co., 120 Broadway, 

Southwestern Eng. Co., Inc., 106 3rd St., Los 
Angeles, Calif. 


Flotation Oils 

Flotation Oil Chemical Co., Rector St., 

General Naval Stores Co., 175 Front St., 
Pine oils, pine tar oils, turpentines, coal tar 
oils, wood creosotes, etc. 

Georgia Pine Turpentine Co., 160 Perry St., New 
York City. 

Pensacola Tar Turpentine Co., Gulf Point, Fla. 


Flotation, Oil 
Minerals Separation North American Corporation, 
Broadway, New York. Merchants’ Exch. 
San Francisco. 
Separates sulphide minerals from gangue. 
Oliver Continuous Filter Co., San Francisco, Cal. 
Dewaterer and dryer flotation concentrate. 
Forges 
Denver Fire Clay Co., Denver, Colo., 
Oil-fired for drill steel. Send for 
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GANDY’S 
10th Show-Down 


HARD-TO-BEAT 
MILL RECORD— 


years hugging the main drive pulley— 
twenty years without break-down—that’s 
record Maryland mill. 

“This isn’t just-by-chance the kind 
performance I’m giving hundreds industrial plants, 
textile mills, fertilizer works, lumber 
mills and machine shops where I’m “On-the-Job 
subjected live steam, corroding 

oils, acid fumes, destructive grit, 

weather—cold and hot. 


the original stitched cotton duck belt— 
competition with 
any other belt made and show you how 
get all the pull from the pulley—maximum 
transmission for the minimum care— 
and third less 


will gladly advise you just how you can 
use GANDY BELTS your advantage. 
There’s obligation—write to-day 
for particulars and prices. 


THE GANDY 
BELTING 
CO. 


739 Pratt Street 
Baltimore, Md. 


New York Branch: 
Warren Street 


Ball Bearing Belt Conveyors 


Trump Measuring and Mixing Machines. 
Merrick Conveying Weighers for Belt Conveyors 


The Conveying Co. West St., 


a 


ROBINS CONVEYING MACHINERY 


Our bulletins describe the successful solution many mate- 
rials-handling problems. Let them help you. 


ROBINS CONVEYING BELT COMPANY 


New York, Park Row Chicago, Old Colony Buliding 

Salt Lake City, Newhouse Bidg. San Francisco, The Griffin So. 

Toronto, Gutta Percha & Rubber, Ltd. Birmingham, Ala., C. B. Davis Eng. Co. 
London, E. C., Fraser & Chalmers, Ltd. 


TRADE MARK 


FERRO ALLOYS, METALS and ORES 


Correspondence Invited. 


GEO. BLACKWELL, SONS CO., 
The Albany, Liverpool, England. 


Manufacturers, Metallurgists, Mine Owners, Merchants. 
WORKS: Garston Docks. 


CODES: A.B.C., Moreing Neal, Liebers and Western 


AND MINING. 


HOLLOW 


Rock Drill Steel 


Rock Drill Steel 


Hexagon, Octagon, Quarter- 
Octagon, Round and Cruciform. 


MILNE COMPANY 


(Established 1887) 


745 Washington St., New York Oliver St., Boston, Mass. 
Chicago Branch: 550 Washington Boulevard, Chicago, 
Sole and Direct Representatives for the United States and Canada. 


Suspicious Nature Shows Bad Breeding 


But can blame anyone for being doubtful after being time and 
again— 
There are many so-called waterproof beltings on the market—some made of 
one material and some another—but what's the use of being waterproof if 
the material is not the most suitable kind for belting? If you buy any of 
these you are really 
Schieren’s Duxbak Waterproof leather made the material recog- 
all being the most suitable—Leather— 

one. 


CHAS. SCHIEREN CO., Ferry St., New York 


Service Compels Friendship— 
Consequently the Demand for 


The Original Balata Belt 


Keeps Working Day and Night 
Supply Our Friends. 


Branches and Agents Everywhere 
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Ingersoll-Rand Co., Broadway, New York. 
Monarch Eng. Mfg. Co., Baltimore, Md. 


Framers, Timber 

Denver Engineering Works Co., Denver, Colo. 

Hendrie Bolthoff Co., Denver, Colo. 

Frogs and Switches 

American Mine Door Co., Canton, Ohio. 

Furnaces, Assay 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Calif. 

Denver Fire Clay Co., Denver, Colo., 
“Case” patent. One-, two- three-muffle de- 
sign unit system, low pressure air. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 


Furnaces, Bullion Melting 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 

Denver Fire Clay Co., Denver, Colo., 
high temperatures quickly attained. 
Send for catalog. 

Monarch Engineering Mfg. Co., Baltimore, Md. 

Furnaces, Crucible, Tilting and Refining 

Monarch Engineering Mfg. Co., 1206 American 
Baltimore, Md. 

Furnaces, Crucible, Tilting Metal 

Monarch Engineering Mfg. Co., 1206 American 
Baltimore, Md. 

Furnaces, Electric 

General Electric Co., Schenectady, 

Furnaces, Mechanical Roasting 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Dwight Lloyd Sintering Co., Inc., City. 

General Chemical Co., Herreshoff Furnace Dept. 
Broad St., New York, 
Ten sizes, hearths, 381 1,925 sq.ft. 
hearth area. 
Cylindrical steel shell contains vertically super- 
imposed hearth. rabble arms operated from 
central vertical shaft, roasting ore travels from 
center top hearth, down through lower ones, 
discharging from rim lowest. air 
for combustion travels upward. 

‘Morse Bros. Mach. Supply Co., Denver, Colo. 

Wedge Mechanical Furnace Co., 115 Chestnut St., 
Philadelphia. 
Varying stock sizes, number hearths and 
hearth areas. 
Hearths placed one above the other vertically 
all enclosed suitable shell. Vertical shaft 
revolves center, raking ore hearths, 
rabbles and teeth attached arms. Ore travels 
through furnace from top bottom. correct 
inequalities the supply heat, combustion 
gases pass through heating chambers between 
hearths, well hearths themselves. Ex- 
ternal fireboxes communicate with the heating 
chambers through flues. Certral shaft designed 
accessible. 
Send for catalog. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Furnaces, Smelting 

Colorado Iron Works Co., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Fuses, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
Wood Co., D., Philadelphia, Penn. 


Gas Producers 
Wellman-Seaver-Morgan Co., The, Cleveland, 
Wood Co., D., Philadelphia, Penn. 


Gas Purifiers 

Wood Co., D., Philadelphia, Penn. 

Gears 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: 
All sizes. 
All descriptions gear cutting and wheels. 

Gears, Bevel 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: 

Gears, Cast 

Cleveland Worm Gear Co., Cleveland, Ohio. 

Gears, Cut and Worm 

Cleveland Worm Gear Co., Cleveland, Ohio. 

Gears, Double Helical 

Sons Co., W., 17th St. and Webster 
Ave., Chicago. 

Falk Co., The, Milwaukee, Wis. 
Any face in.; diameter ft. 
Staggered herringbone teeth with continuous 
tooth engagement. Machine-cut from solid blanks. 


Gears, Rawhide 
Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: 


Generators, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Graphite 
Dixon Crucible Co., Joseph, Jersey City, 


Grease 
Dixon Crucible Co., Joseph, Jersey City, 


Grease Cups 
Lunkenheimer Co., The, Cincinnati, Ohio. 


Grinders, Ore 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 
Laboratory machines for ore, coke and coal. 

Freese Co., M., Galion, Ohio. 

Hardinge Conical Mill Co., 120 Broadway, 

Grinders, Sample 

Denver Engineering Works Co., Denver, Colo. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Hammers, Power 

Mayer Bros. Co., Mankato, Minn. 
“Little power hammer with without 
individual motor drive. 


Head Frames, Mine 
American Bridge Co., Church St., New York. 
Hoists, Electric 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Denver Engineering Works Co., Denver, Colo. 
English Iron Works, Kansas City, Mo. 
Flory Mfg. Co., Bangor, Penn. 
Hendrie Bolthoff Co., Denver, Colo. 
Nordberg Mfg. Co., Milwaukee, Wis. 
Ottumwa Iron Works, Ottumwa, Iowa. 
Traylor Engineering Mfg. Co., Allentown, Penn. 
Iron Works, Wilkes-Barre, Penn. 
Wellman-Seaver-Morgan Co., The, Cleveland, 
Branches: New York and Denver, Colo. 
Any size capacity. Designed for any job. 
First second motion. 


Hoists, Portable 

Chicago Pneumatic Tool Co., Chicago, IIl. 

Hendrie Bolthoff Co., Denver, Colo. 
“Little drill column, bar tim- 
ber mounting. operates air. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 


Hoists, Steam 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Danville Foundry Machine Co., Danville, 

English Iron Works, Kansas City, Mo. 

Flory Mfg. Co., S., Bangor, Penn. 

Hendrie Bolthoff Co., Denver, Colo. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Ottumwa Iron Works, Ottumwa, Iowa. 

Sullivan Machinery Co., Chicago, 
First motion Corliss and geared slide valve with 
automatic 

Vulcan Iron Works, Wilkes-Barre, Penn. 

Wellman-Seaver-Morgan Co., The, Cleveland, 


Hose, Air 
Cleveland Rock Drill Co., Cleveland, Ohio. 
All sizes. 
Plain and wire wound stock. 
Denver Rock Drill Mfg. Co., Denver, Colo. 
wound, blue jacket and red jacket drill 
ose. 
Goodrich Co., The F., Akron, Ohio. 
Sizes up. 
Wrapped duck and braided fabric types. See 
Resists injury through twists. 
Hardsocg Wonder Drill Co., Ottumwa, 
1”, plain and armored. Fitted with 
nipples and patent coupler. 
Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 


Hose Clamps, Malleable 
Knox Mfg. Co., 821 Cherry St., Philadelphia, Pa. 


Houses, Steel Shaft 
American Bridge Co., Church St., New York. 


Hydraulic Accumulators 
Wood Co., D., Philadelphia, Penn. 


Idlers, Conveyor 
Conveying Weigher Co., The, New York City. 


Instruments, Surveying 

Ainsworth Sons, Wm., Denver, Colo. 

Alteneder Sons, T., Philadelphia, Penn. 

Berger Sons Co., L., Boston, Mass. 

Buff Buff Mfg. Co., Boston, Mass. 
Transits, levels, current meters. 


Materials, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Jackets, Water 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Jigs 

Denver Engineering Works Co., Denver, Colo. 
Richards pulsator jigs and riffles. 

James Ore Concentrator Co., Newark. 

Traylor Engineering Mfg. Co., Allentown, Penn 

Laboratory Machinery 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Cal 

Denver Fire Clay Co., Denver, Colo. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 


Laboratory Supplies 

Heil Chemical Co., Henry, St. Louis, Mo. 

Lamps, Acetylene 

Milburn Co., The Alexander, Baltimore, Md. 

Simmons Co., John, 35th St., Brooklyn, 
Pioneer, Baldwin and Zar, cap and hand lamps, 
12-hr. capacity. 


Lamps, Electric 

Edison Storage Battery Co., Orange, 
tory and Main Office: Orange, Distributors 
New York, Boston, Chicago, Detroit, San 
Francisco, Seattle, New Orleans. Mine Safety 
Appliances Co., Pittsburgh, Penn. The Edison 
electric safety mine lamps has received the ap- 
proval the Bureau Mines under 
Schedule for safety and for practicability 
and efficiency general service. 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 

Lamps, Safety Cap 

Edison Storage Battery Co., Orange, 
tory and Main Office: Orange, Distributors 
New York, Boston, Chicago, Detroit, San 
Francisco, Seattle, New Orleans. Mine Safety 
Appliances Co., Penn. The Edison 
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safety mine lamp uses the Edison non- 
acid storage battery. Strong, rugged, non- 
spillable and permanent capacity, Approved 
Bureau Mines under Schedule 6A. 


Lightning Arresters 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Line Material, Overhead 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Linings, Ball Mill 

Hardinge Conical Mill Co., 120 Broadway, 
Traylor Engineering Mfg. Co., Allentown, Pa. 
Linings, Tube Mill 

Traylor Engineering Mfg. Co., Allentown, Penn. 
Locomotives, Compressed Air 

Porter Co., K., 410 Wood St., Pittsburgh, Penn. 


Locomotives, Electric 

General Electric Co., Schenectady, 

Jeffrey Mfg. Co., The, 974 4th St., Columbus. 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 

Locomotives, Electric Storage Battery 

Atlas Car Mfg. Co., Cleveland, Ohio. 

Edison Storage Battery Co., Orange, J., Fac- 
tory and Main Office: Orange, 
Edison nickel-iron-alkaline storage batteries for 
mine locomotives. Economy of upkeep and 
long life are distinguishing features. 

General Electric Co., Schenectady, 

Jeffrey Mfg. Co., The, 974 4th St., Columbus, 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Locomotives, Gasoline 
Vulcan Iron Works, Wilkes-Barre, Penn. 
Whitcomb Co., Geo. D., Rochelle, 


Locomotives, Industrial 
American Locomotive Co., Church St., 


Locomotives, Mine 
American Locomotive Co., Church St., 


Locomotive Parts 
American Locomotive Co., Church St., 


Steam 

American Locomotive Co., Church St., 

Porter Co., K., 410 Wood St., Pittsburgh, Penn. 
Branch: Church St., New York. 

Vulcan Iron Works, Wilkes-Barre, Penn. 


Lubricants 
Dixon Crucible Co., Joseph, Jersey City, 


Lubricators 
Whitcomb Co., Geo. D., Rochelle, 


Lubricating Oils 


Standard Oil Co., Chicago, 


Magnetic Pulleys 

Dings Magnetic Separator Co., 673 Smith St., 
Milwaukee, Wis. 
Magnetic pulleys all sizes. When used 
head pulley belt conveyor, converts latter 
into magnetic separator. Will save machinery 
throwing out unbreakable iron substances, 
such hammer heads, etc. 


Meters, Electric Current 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 

Metals and Alloys 

Primos Chemical Co., Primos, Del. Co., Pa. 
ble: “Briquette, Phila.” Branches: Vanadium 
and Lakewood, Colo. 

Agents: Allan Davison Co., Pittsburgh, Pa. 


Metals, Noncorrosive 

International Nickel Co., The, Exchange Place, 
New York. 
“Monel” metal. Tough acid-resisting alloy. 
Rods, flats, castings, sheets, strips and wire. 

Metals, Perforated 

Erdle Perforating Co., Rochester, 


Harrington King Perforating Cc., 620 
Union Ave., Chicago, Branch: 114 Liberty 
St., New York. 

All sizes and shapes perforations; all kinds 
and thicknesses metals. 
Screens for trommels, stamp mills, jigs, etc. 

Hendrick Mfg. Co., Carbondale, Penn. 


Mills, Ball, Tube and Pebble 
Abbe Engineering Co., Broadway, 
Colorado Iron Works Co., Denver, Colo. 
Denver Engineering Works Co., Denver, Colo. 
Hardinge Conical Mill Co., 120 Broadway, New 
York. Cable Address: Halharding, New York. 
Branches: London, Salisbury House. 
Sizes made: 3’, 6’, 8’, Both ball and 
pebble mills. Capacities, ton per day 
800 tons per day. 
Slow speed revolving mills for intermediate and 


find grinding, employing multitude grinding 


media, either balls pebbles, embodying the 
Hardinge Patent Conical principle, the cones 
acting classifier both energy expended 
and materials produced, give uniform prod- 
uct, due this classifying action without the 
use screens, grizzlies, grates other me- 
chanical attachments. 

Hendrie Bolthoff Co., Denver, Colo. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, Tex. 
Broadway, New York. 
“Marcy” Ball Mills with patent discharge grate. 
Large capacity, small floor space. 

Traylor Eng. Mfg. Co., Allentown, Penn. 
All sizes and capacities. 

Mills, Chilean 

Lane Mill Machinery Co., Los Angeles, Calif. 
Cable: 
Sizes: 5-, and 10-ft. Capacities: 10, and 
tons per hr. 
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“Requires Less 
Attention and 
Gives More Light 


—than any have tried” 


That what the Canadian 
Company says (in 
letter us) 
about the Milburn 

Metal MineLamp. 
And 
“They are 

tory—tend to- 

ward greater safe- 

for 


THE 
MILBURN 


METAL MINE 
LAMP 


shown here. 
Easy charge. Carbide 
charge 100 candlepower; 
burning capacity hours. 
Operating cost hour. 


= 
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Sixteen damaged teeth this gear wheel, were 
built welding cost only $40.00 


Big Gear Wheel Saved 
Welding Repair 


This big gear wheel, seven feet diameter and 
weighing 3000 was repaired the spot’’ the 
Prest-O-Lite Process. Sixteen damaged teeth built 
welding, making the wheel good new. 

Total repair cost $40.00. Cost new wheel would 
have been $500. Oxy-acetylene welding made clean- 
cut saving $460. 


Similar savings are possible for every mine. Don’t 
let break-downs tie your production. Let this 
process save you time and money preventing costly 
delays operating equipment. 
the construction new equipment for mines— 
welding seams sheet metal tanks, hoppers, roofs— 
and for hundreds metal construction jobs every 
mine has handle, this same process will give stronger, 
neater and better joints less cost. 


Price, complete, with Open 
Burner, $6.00. Order one on trial. 
Money refunded if not entirely 
satisfactory. Write for Catalog No. 
26, Milburn 


TheAlexander MilburnCo. 


Baltimore, Maryland 


NICHOLS COPPER CO. 


Broad St., New York 


COPPER REFINERS 


Consignments Ores, Mattes and 
Blister Copper Solicited 


COPPER SULPHATE 


Employs both gases (acetylene and oxygen) port- 
able Dissolved Acetylene 
(ready-made carbide gas) backed Prest-O-Lite 
Service, which insures prompt exchange full cylinders 


for empty ones. Provides dry, purified gas, insuring 
better welds, quicker work, and lower cost, and also 
avoids the large initial outlay and heavy depreciation 


a 


incurred making crude acetylene carbide gener- 
ator. 


Necessary equipment not expensive. furnish high-grade 
welding apparatus for $75 (Canada $100) acetylene service addi- 
tional for oxy-acetylene cutting the addition 
special cutting blow-pipe. instructions are furnished free 
every user Prest-O-Lite Dissolved Acetylene—any average 
workman who understands metals can learn the process quickly 
and easily. 


WELDING 


The Oxy-Acetylene process welding and cutting general 
repair work saves long shut-downs account broken ma- 
chinery—saves broken machinery from the scrap heap—saves 
cost repairs and new parts—and, above all, saves time 
making repairs. Apparatus” Leads the 
Range, Efficiency, and Volume Apparatus Successful Use, 
and was given highest Award the Panama Exposition. Ask 
about and its applications. 


DAVIS-BOURNONVILLE CO. 


General Offices and Factory Jersey City, 


New York, Boston, Philadelphia, Pittsburgh, Cleveland, Cincinnati, 
Chicago, Detroit, St. Louis, San Francisco, Seattle, 


able uses for this process, construction and 
repair work, gladly sent request. 


The Prest-O-Lite Co., Inc. 
Main Office and Factory, 855 Speedway, Indianapolis 
Canadian General Office, Dept. Toronto, Ont. 


Branches and Charging Plants 


Largest Makers Dissolved Acetylene 


Valuable literature showing hundreds profit- 
{ 
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Chilean mills. 20- and 40-ton 
mills can sectionalized for transportation 
pack animals. 
Traylor Engineering Mfg. Co., Allentown, Penn. 
Wellman-Seaver-Morgan Co., The, Cleveland, 


Mills, Stamp 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Colorado Iron Works Co., Denver, Colo. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 
Traylor Eng Mfg. Co., Allentown, Penn. 
Mine Doors, Automatic 

American Mine Door Co., Canton, Ohio. 


Minerals and Ores, Rare 

Foote Mineral Co., 101 19th St., Phila., Pa. 
Specialists unusual ores. 

Ward’s Natural Science Estab., Rochester, 

Mixers, Concrete 

Smith Co., The L., 1143 32nd St., Milwaukee. 
Hand batch mixer for mines, $120. Power 
mixers, all sizes, any equipment. 

Molybdenum Ore, Buyers 

Empire Smelting Refining Co., Fran- 
cisco St., Paso, Tex. 

Primos Chemical Co., Primos, Del. Co., Pa. 
Agents: Allen Davison Co., Pittsburgh, Pa. 
ble: “Briquette, Vanadium 
and Lakewood, Colo. 

Motors 

General Electric Co., Schenectady, 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 

Motor Control 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
For all types and capacities motors. 


Motor Generator Sets 
General Electric Co., Schenectady, 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
Netting, Wire 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
“Hex” poultry netting. Stack netting for 
locomotives. 
Catalog No. 45. 


Nickel 
Nickel Co., The, Exchange Place, 
New York. 


Oiled Clothing 

Goodrich Co., The F., Akron, 
So’westers, jackets, apron pants. Rubber goods 
for abrasive wear. 

Oils, Flotation (See Oils’’) 

Ore, Buyers and Sellers 

American Metal Co., New York City. 

Agents: Henry Co., Ltd., London 
Metallgesellschaft, Frankfort-on-the-Main Com- 
pania des Minerales Metales, Mexico City and 
Monterey Ore Trading Co., Ltd., Santiago, Chile. 

American Smelting Refining Co., 120 Broadway, 
New York. 

Agents: Paul Koning, Berlin, Germany; Klein- 
wort, Sons Co., London, England; 
Price and Geo. Ewart, City Mexico; 
Aller, Antofagasta, Chile. 

American Zinc, Lead Smelting Co., Con- 
gress St., Boston, Mass. 

American Chemical Co., Langeloth, Penn. 

Arizona Copper Co., Clifton, Ariz. 

Arkansas Zinc Smelting Corp., Broadway, 

New York. 

Balbach Smelting Refining Co., Newark, 

Bartlesville Zine Co., Broadway, New York. 

Beer, Sondheimer Co., Broadway, New 
York. Branch: 1101 Newhouse Bldg., Salt 
Lake City, Utah. 

See advertisement. 

Blackwell, Sons Co., Ltd., Geo. G., The Albany, 
Liverpool, England. 

Consolidated Mining Smelting Co. Canada, 
Ltd., The, Trail, British Columbia. 


‘Ducktown Sulphur, Copper Iron Co., Ltd., Isa- 


bella, Tenn. 

Foote Mineral Co., 107 19th St., Phila., Pa. 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Hardy, Charles, Church St., New York. 

Hegeler Co., The, Danville, Il. 

Illinois Co., Peru, 

International Smelting Co., Broadway. New 
York. Ore Purchasing Department, 621 Kearns 
Bldg., Salt Lake City, Utah. Smelting Works, 
International, Utah, and Miami, Ariz. 
eries, Raritan Copper Wks., Perth Amboy, 
Internat. Lead Refining Co., Chicago, Ind. 

Smelting Refining Works, Irvington, 
Branch Office: New York. 

Ladysmith Smelting Corp., Ltd., Vancouver, 


‘Libby Co., Inc., Scott L., Broadway, 


Leavitt Co., W., Church St., New York. 
Matthiessen Hegeler Co., Salle, 
Nichols Copper Co., Broad St., New York. 
See advertisement. 
Ozark Mining Co., 601 Canal Rd., Cleveland, Ohio. 
Pass Son, Ltd., Capper, Bristol, England. 
Pennsylvania Smelting Co., Pittsburgh, Penn. 
Phelps, Dodge Corp., New York City. 
St. Joseph Lead Co., Broadway, New York. 
United Metals Selling Co., Broadway, New 
York. European Agents: Henry Co., 
Ltd., Leadenhall St., London, C.; United 
Metals Selling Co., H., Unter den 
Linden 56, Berlin, Germany. 
See advertisement. 
United States Smelting, Refining Mining Co., 
Congress St., Boston, Works: Mid- 
vale, Utah; Needles, Calif.; Gold Road, Ariz. 


Kennett, Calif.; Chrome, J.; Grasselli, Ind. 


Pachuca and Real del Monte, Mexico. 
See advertisement. 


Vogelstein Co., L., Broadway, New York. 
European Agents: Aron Hirsch Sohn, Hal- 
berstadt, Germany. 


Ores, Samplers 

Beach Co., 204 Boston Bldg., Denver, Colo. 
Supervise weighing and sampling smelters. 

Ledoux Co., Inc., John St., New York. 


Oxy-Acetylene and Oxy-Hydrogen Apparatus 

Davis-Bournonville Co. General offices and fac- 
tory: Jersey City, 
Widest range equipment for welding and 
cutting and production acetylene, oxygen and 
hydrogen. Sales offices: New York, Chicago, 
Boston, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati. Detroit, St. Louis, San Francisco, 
Seattle, Toronto, Canada. 


Oxy-Acetylene, Welding and Cutting Apparatus 

Milburn Co., The Alexander, Baltimore, Md. 
“Milburn” oxy-acetylene apparatus. 

Prest-O-Lite Co., Inc., The, Indianapolis, Ind. 
High-grade welding apparatus $60, Canada $75. 
process employs both acetylene 
and oxygen portable cylinders. 
Lite” dissolved acetylene provides dry, purified 
gas and avoids use carbide generator. 

Packing 

Garlock Packing Co., Palmyra, 

Goodrich Co., The F., Akron, Ohio. 
Sheet, tubular, spiral, square, rubber and duck. 

Goodyear Tire Rubber Co., The, Akron, Ohio. 

Jenkins Bros., White St., New York. 


Paint, Preservative 
Dixon Crucible Co., Joseph, Jersey City, 


Pebbles, Grinding 
Atkins, Kroll Co., San Francisco. 
Encinitas Cash Store, Encinitas, Calif. 


Pipe, Cast Iron 

Wood Co., D., Philadelphia, Penn. 
All kinds and sizes, in. 

Pipe Fittings 

Pacific Foundry Co., San Francisco, Cal. 


Pipe, Riveted Steel 
Weigele Riveted Steel Pipe Works, Denver, Colo. 


Pipe, Spiral Riveted 

Abendroth Root Mfg. Co., Bway., New York. 
Pipe, Steel 

National Tube Co., Pittsburgh, Penn. 


Pipe, Wood 

National Tank Pipe Co., Portland, Ore. 
Machine Banded Pipe sizes 32” Con- 
tinuous stave pipe 14’. 

Pacific Tank Pipe Co., San Francisco, Calif. 

Redwood Mfrs. Co. San Francisco, Calif. 

Wyckoff Son Co., A., Elmira, 


Platinum 

Co., Inc., Newark, Branch: New 
York. 
Hammered ware all sizes and shapes. 


Powder, Blasting 
Aetna Explosives Co., Rector St., New York. 


Power Transmission Machinery 

Traylor Engineering Mfg. Co., Allentown, Pa. 

Preservative, Metal 

Chemical Products Co., Connellsville, 
enn. 


Presses, Filter 
Shriver Co., T., 826 Hamilton St., Harrison, 


Presses, Hydraulic 

Wood Co., D., Philadelphia, Penn. 

Publishers, Technical Book 

McGraw-Hill Book Co., Inc., 239 West 39th St., 
New York. Branches: London and Berlin. 


Pulverizers, Coal 

Hardinge Conical Mill Co., 120 Broadway, 

Traylor Engineering Mfg. Co., Allentown, Penn. 

Pulverizers, Ore 

Braun Corporation, The, Los Angeles, Calif. 
Laboratory machines for all purposes and pros- 
pecting. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 

Hardinge Conical Mill Co., 120 Broadway, 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 

Traylor Engineering Mfg. Co., Allentown, Penn. 


Pump Controllers 
Laidlaw Works, 115 Broadway, New York 


Pumping Engines 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


Pumps, Boiler Feed 
Cameron Pump Wks., B’way., New York. 
Deming Co., The, Salem, Ohio. 


Pumps, Centrifugal 

Cameron Pump Wks., B’way., New York. 

Chemical Pump Valve Co., Perth Amboy, 

Laval Steam Turbine Co., Trenton, 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Lane Bowler Corp., Los Angeles, Calif. 

Wood Co., D., Philadelphia, Penn. 

Worthington Pump Mchy. Corp., 115 B’way, 
New York. 


Pumps, Ceep Well 

Alberger Pump Condenser Co., New York City. 

Cameron Pump Works, Broadway, New York. 
Sheet, rod, wick, rope and stem packing. 

Deming Co., The, Salem, Ohio. 


Pumps, Electric 
Cameron Pump Wks., B’way., New York. 
Deming Co., The, Salem, Ohio. 
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Krogh Pump Mfg. Co., San Francisco, Calif. 
Roots Co., M., Connersville, Ind. 


Pumps, Mine 
Alberger Pump Condenser Co., New York. 
Cameron Pump Works, Broadway, New York 
Twelve sizes, low head, 7,500 gal. per min 
Deming Co., The, Salem, 
Hendrie Bolthoff Co., Denver, Colo. 
Krogh Pump Mfg. Co., San Francisco, Calif, 
Layne Bowler Corp., Los Angeles, Calif, 
Morris Machine Works, Baldwinsville, 
Wood Co., D., Philadelphia, Penn. 


Deming Co., The, Salem, Ohio. 
Frenier Son, H., Rutland, Vt., 
Krogh Pump Mfg. Co., San Francisco, Calif. 
Laidlaw Works, 115 Broadway, New York. 
Layne Bowler Corp., Los Angeles, Calif. 

Roots Co., M., Connersville, Ind. 
Traylor Eng. Mfg. Co., Allentown, Penn. 
Pumps, Oil 

Laidlaw Works, 115 Broadway, New York. 


Pumps, Pneumatic Air Lift 
Sullivan Machinery Co., Chicago, 


Pumps, Power Plant 

Alberger Pump Condenser Co., New York. 
Cameron Pump Works, Broadway, New York. 
Deming Co., The, Salem, Ohio. 

Roots Co., M., Connersville, Ind. 


Pumps, Sand, Tailings 
Frenier Son, H., Rutland, Vt. 
Krogh Pump Mfg. Co.; San Francisco, Calif. 
All sizes regularly 8”. white 
iron liners and open-type impeller, 
Layne Bowler Corp., Los Angeles, Calif. 
Traylor Engineering Mfg. Co., Allentown, Penn. 
Pumps, Sinking 
Cameron Pump Wks., B’way., New York. 
Deming Co., The, Salem, Ohio. 
Krogh Pump Mfg. Co., San Francisco, Calif. 
Layne Bowler Corp., Los Angeles, Calif. 


Pumps, Vacuum 

Abbe Engineering Co., Broadway, 
Alberger Pump Condenser Co., New York City. 
Cameron Pump Works, Broadway, New York. 
Ingersoll-Rand Co., Broadway, New York. 
Laidlaw Works, 115 Broadway, New York. 

Roots Co., M., Connersville, Ind. 


Pumps, Vacuum, Steam 
Emerson Steam Pump Co., The, Alexandria, Va. 


Punches, Hydraulic 
Wood Co., D., Philadelphia, Penn, 


Quicksilver 
Beer, Sondheimer Co., Inc., Broadway, 


Rails, Steel 
Sweet’s Steel Co., Williamsport, Penn. 


Refractories 
Harbison-Walker Refractories Co., Pittsburgh, Pa. 


Respirators 

Goodrich Co., The F., Akron, Ohio. 
White rubber complete with elastic head straps, 
sponge and cloth filter disc. 

Multi-Metal Separating Screen Co.. 253 19th 
St., New York. 
Small and light, cents. 


Rheosats, Liquid 
Westinghouse El. Mfg. Co., Pittsburgh, 


Riddles, Wire 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
Catalog No. 45. 


Riveters, Hydraulic 
Wood Co., D., Philadelphia, Penn, 
Rolls, Crushing (See 


Rope, Wire 

American Steel Wire Co., Chicago. Branches: 
New York, Worcester. Cleveland, Pittsburgh, 
Denver Pacific Coast, Steel Products Co., 
San Francisco, Los Angeles, Portland, Seattle. 

Broderick Bascom Rope Co., 805-807-809 
Main St., St. Louis, Mo. Cable: “Broderick.” 
Branches: Fastories, St. Louis and Seattle. 
Branch Offices: New York City and Seattle. 
Agents: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla. Duluth, 
San Antonio, Spokane, Portland, Denver, 
Houston, Tex. 

Leschen Sons Rope Co., A., St. Louis, 
Chi., Denver, Salt Lake, San Francisco. 

Roebling’s Sons Co., John A., Trenton, 

Waterbury Co., Park Row, New York. Branch- 
es: Chi., San Francisco, New Orleans, Boston. 
Agent: Powell Ellet Co., Dallas, Tex. 


Rules, Measuring 
Lufkin Rule Co., Saginaw. Mich. 


Sample Bags 
Bemis Bro. Bag Co., 400 Poplar St., St. Louis, Mo. 


Samplers, Ore 

Braun Corporation, The, Los Angeles, Calif. 
For laboratory work. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 

Denver Engineering Works Co., Denver, Colo. 

Hendrie Bolthoff Co., Denver, Colo. 

Mine Smelter Supply Co., The, Denver, Colo. 
Branches: Salt Lake City, Paso, New York. 
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EXPLORING ENGINEERS 
Diamond Drill Contractors and Manufacturers 
Examination, Exploration and Development 
Mineral Lands 
Tucson, Arizona Marquette, Michigan St. Louis, Missouri Sudbury, Ontario 
for any and industrial requirements. 
Write wire our expense for prices and full information. 
The Diamond Drill Carbon Company 
53-63 Park Row, World Building New York 
neering data and practical hints 
American Steel Wire Company: 
WATERBURY Chicago New York Cleveland Pittsburgh Worcester Denver 
2222- San Francisco Los Angeles Portiand 
3 
LITTLE GIANT POWER HAMMER 
sizes. Special dies for all mining tools. Sold 
Mayer Brothers Co. THE STANDARD WIRE FOR 


RCULES (RED-STRAND) WIR 


RA! Denver, Lake City; 


GE 


2, 
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Traylor Engineering Mfg. Co., Allentown, Penn. 


Scales, Conveyor 
Conveying Weigher Co., The, New York City. 


Screens 

Colorado Iron Works Co., Denver, Colo. 

James Ore Concentrator Co., Newark, .N. 
Traylor Engineering Mfg. Co., Allentown, Penn. 


Screens, Perforated Metal 
Chicago Perforating Co., Rochester, 
Erdle Perforating Co., Rochester, 
Harrington King Perforating Co., The, 620 
Union Ave., Chicago, Branch 114 Liberty 
St., New York. 
All sizes and shapes all kinds 
and thicknesses metals. 
Screens for trommels, stamp mills, jigs, etc. 
Hendrick Mfg. Co., Carbondale, Penn. 


Screens, Revolving 
Harrington King Perforating Co., The, 620 

Union Ave., Chicago, Branch: 114 Liberty 

St., New York. 

All kinds perforated metal for revolving screws. 
Hendrie Bolthoff Co., Denver, Colo. 
Stephens-Adamson Mfg. Co., Aurora, 

See advertisement inside front cover for 

branch office addresses. 

Traylor Eng. Mfg. Co., Allentown, Penn. 


Screens, Rolled 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
for rolled slot screens 
brass, copper bronze 
Catalog No. and “Rek-tang” catalog. 


Screens, Wire 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
All gages and meshes. 
“Perfect” double-crimped. Every wire crimped 
around every other. rolled slot, 
made order. steel, iron, brass, cop- 
per, bronze. 
Catalog No. 45. 

Multi-Metal Separating Screen Co., 253 19th 
St., New York City, 
Bronze and other metals 350 mesh. 


Second-Hand Machinery 

Bogue Supply Co., Salt Lake City, Utah. 

Gregory Electric Co., Chicago, 

Harris Bros. Co., Chicago, 

Kenyon, Arthur D., Denver, Colo. 

MacGovern Co., 114 Liberty St., New York City. 

Morse Bros. Mach. Supply Co., Denver, Colo. 
See Alphabetical Index for For Sale Ads. 


Separators, Magnetic 

Buchanan Co., Inc., G., West St. 

Dings Separator Co., Milwaukee, Wis. 
Magnetic separators for all purposes. 


Sharpeners, Drill 


Denver Rock Drill Mfg. Co., Denver, Colo. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Ingersoll-Rand Co., Broadway, New York. 
Leyner—compact, rapid, simple operation. 
Sullivan sharpener makes bits and drill 
shanks hammering throughout; steel held 
while upsetting compressed- vise. 
High temperature 
Bulletin No. 272. 


Shears, Hydraulic 
Wood Co., D., Philadelphia, Penn. 


Sheet fron Work 
Hendrick Mfg. Co., Carbondale, Penu. 
Sanford-Day Iron Co., Knoxville, Tenn. 


Skip Hoists 
Bartlett Snow Co., The Cleveland, Ohio. 


Skips 

Sanford-Day Co., Knoxville, Tenn. 

Traylor Eng. Mfg. Co., Allentown, Penn. 
“Bryant-Wethey” type. 

Watt Mining Car Wheel Co., Barnesville, Ohio. 


Smelters 

American Smelting Refining Co., 120 Broad- 
way, New York. 

American Zinc, Lead Smelting Co., Con- 
gress St., Boston, Mass. 

Balbach Smelting Refining Co., Newark, 

Beer, Sondheimer Co., Inc., Broadway, 
York. Cable Address: Beersond. 

Fort Smith Spelter Co., Warren, Ohio. 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Zine Co., Peru, 

International Smelting Co., Broadway, New 


York. 
Ladysmith Smelting Corp., Ltd., Vancouver, 
Matthiessen Hegeler Zinc Co., Salle, 
United States Smelting, Mining Co., 
Congress St., Boston, 


Splice, Cable 
American Mine Door Co., Canton, Ohio. 
Splice, Insulator 

American Mine Door Co., Canton, Ohio. 
Splice, Trolley Wire 

American Mine Door Co., Canton, Ohio. 
Steam and Hydraulic Forging Presses 
Wood Co., D., Philadelphia, Penn. 


Steel, Drill 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Ingersoll-Rand Co., Broadway, New York. 
sizes, shapes, quantities 


stock. 

International High Speed Steel Co., Works, Rock- 
away, J.; main office, New York City, 
“Bulldog” rock-drill steel. Both solid and 
hollow, all sizes and sections stock. Spe- 
cial shapes, sizes and lengths made order. 

Milne Co., A., 745 Washington St., New York. 
Branches: Boston and Chicago. 

All shapes and sizes. Solid hollow. FJAB 
brand. Made Sweden. 

Steels, Special 

International High Speed Steel Co., Works, Rock- 
away, J.; main office, New York City, 
Special steels such nickel, nickel-vanadium, 
chrome-nickel, chrome-nickel-vanadium, chrome, 
chrome-vanadium, chrome-silicon, 
ganese. 


Stokers, Mechanical 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 

Storage Batteries 

Edison Storage Battery Co., Orange, J., Fac- 
tory and Main Office: Orange, 
tors New York, Boston, Chicago, Detroit, 
San Francisco, Seattle, New 
leans. 
Nickel-plated steel construction. Batteries for 
portable electric safety mine lamps and the 
heaviest storage-battery mine locomotives. 

General Electric Co., 

All types and sizes. 

Tanks, Steel 

Caldwell Co., E., 2170 Brook St., Louisville, Ky. 

Tanks and Receivers, Air 

Laidlaw Works, 115 Broadway, New York. 


Wood 
Co., Inc., 2170 Brook St., Louis- 
ville, Ky. 

Tank Pipe Co., Portland, Oregon. 
“National Quality” Tanks and Pipe. Redwood 
Fir—any shape size. 

Pacific Tank Pipe Co., San Francisco, Calif. 

Redwood Mfrs. Co., San Francisco, Calif. 


Tapes, Measuring 
Lufkin Rule Co., Saginaw, Mich. 


Technical Chemicals 
Heil Chemical Co., Henry, St. Louis, Mo. 


Tees, Pipe 
National Tube Co., Pittsburgh, Penn, 


Telephones, Mine 
Telephone Mfg. Co., Roches- 
Iron-clad magneto equipment compactly assem- 
bled cast-iron box protect it. 


Testing Sieves 


Multi-Metal Separating Ssreen Co., 523 19th 
St., New York, 
350 mesh. 


Threaders and Cutters, Pipe 
Armstrong Mfg. Co., Bridgeport, Conn. 


Timbers, Steel Shaft 
American Bridge Co., Church St., New York. 


Tractors 
Yuba Manufacturing Co., San Francisco, Calif. 


Transformers, Electric 
Westinghouse El. Mfg Pittsburgh, Pa. 
All types and capacities. 


Tramways, Wire Rope, Aerial 

Broderick Bascom Rope Co., St. Louis, Mo. 
Friction grip system with buckets attached 
endless pulling rope friction grips. Also 
two-bucket jig-back system. 
Agents: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla. Duluth, 
San Antonio, Spokane, Portland, Denver, 
Houston, Tex. 

Leschen Sons Rope Co., A., St. Louis. New 
York, Chi., Denver, Salt Lake, San 

Riblet Tramway Co., Spokane, Wash., 

Roebling’s Sons Co., John A., Trenton, 


Traps, Steam 
Sarco Co., Inc., 231 Broadway, 


Tubing 
National Tube Co., Pittsburgh, Penn. 
Tubing, Shelby seamless steel. 


Tungsten 
Foote Mineral Co., 101 19th St., Phila., Pa. 
Leavitt Co., W., Church St., New York. 
Mitsui Co., Ltd., Madison Ave., New York. 
Tungsten ore 70%. 
Direct import from Orient. 


Tungsten Ore, Buyers 

Empire Smelting Refining Co., 210 San Fran- 
cisco St., Paso, Tex. 

Primos Chemical Co., Primos, Del. Co., Pa. Ca- 

ble: Phila. Vanadium 

and Lakewood, Colo. 

Agents: Allen Davison Co., Pittsburgh, Pa. 
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Turbines, Steam 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Laval Steam Turbine Co., 

effe James, agonda 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Turbines, Water 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Smith Co., Morgan, York, Penn. Branches: 
Chicago and Boston. 


Unions, Pipe 
National Tube Co., Pittsburgh, Penn. 


Valves 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Homestead Valve Mfg. Co., Homestead, Penn. 
Jenkins Bros., White New York. Branch- 
es: Boston, Philadelphia, Chicago, Montreal, 
London. 
Sizes for all pressures and purposes. 
Brass, iron, cast steel. Also all iron for han- 
dling cyanide solutions. 
Write for Catalogue No. 20. 
Lunkenheimer Co., The, Cincinnati, 0., 
National Tube Co., Penn, 
Whitcomb Co., Geo. Rochelle, 


Check 
Chemical Pump Valve Co., Perth Amboy, 
Lunkenheimer Co., The, Cincinnati, 


National Tube Co., Pittsburgh, 


Valves, Gate 
National Tube Co., Pittsburgh, Penn, 
Wood Co., D., Philadelphia, Penn, 


Valves, Globe 
Lunkenheimer Co., The, Cincinnati, 0., 
National Tube Co., Pittsburgh, Penn, 


Valves, Pump 
Jenkins Bros., White St., New York. 


Regrinding 
Co., Pittsburgh, Penn, 


Valves, Rubber Pump 


Goodrich Co., The F., Akro 
diameter. 


Valves, Throttle 


Knox Mfg. Co., 821 Cherry St., Philadelphia, Pa. 
Sizes 1”. Standard thread. 


Vanadium Ore, Buyers 

Empire Smelting Refining Co., 210 San Fran- 
cisco St., Paso, Tex. 

Primos Chemical Co., Primos, Del. Co., Pa. 
ble: “Briquette, Phila.” Branches: Vanadium 
and Lakewood, Colo. 

Agents: Allen Davison Co., Pa. 


Water Softening Purifying Apparatus 
Scaife Sons Co., Wm. B., Pittsburgh, Pa. 
Weighers and Samplers 

Pitkin, Inc., Lucius, Fulton St., New York. 


Welding Appaartus 
Davis-Bournonville Co. 
See “Oxyacetylene 


Whistles 
Hendrie Bolthoff Co., Denver, Colo. 


Wheels and Axles, Car 
Sanford Day Iron Co., Knoxville, 


Wheels, Car 
Watt Mining Car Wheel Co., Barnesville, Ohio. 


Wire Cloth 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
All meshes and gages. Steel, brass, copper 
and bronze, galvanized hardware cloth and 
window screen cloth. 
Catalog No. 45. 

Multi-Metal Separating Screen Co., 253 19th 
St., New York, 
350 mesh. 


Wire, Flat, Round and Special Shape 
Roebling’s Sons Co., John A., Trenton, 


Wire Rope Fittings 
Roebling’s Sons Co., John A., Trenton, 


Wire Rope Slings 
Roebling’s Sons Co., John A., Trenton, 


Wrenches 
Greene, Tweed Co., 109 Duane St., New York. 


Wrenches, Alligator 
Roebling’s Sons Co., John A., Trenton, 


Zinc Dust 

American Smelting Refining Co., 120 Broad- 
way, New York. 

American Zinc Co., Langeloth, Penn 

Atkins, Kroll Co., San Francisco, Calif. 

New Jersey Zinc Wall St., New York. 

Vogelstein Co., L., Broadway, New York. 


Zinc, Sheet 
Grasselli Chemical Co., The, Cleveland, Ohio. 
Illinois Zine Ml. 

Matthiessen-Hegeler Zine Co., Salle, 
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NEW YORK ENGINEERING COMPANY 
Only One Thing, But Well 


That is, design and build placer mining machinery, 
specializing 


Gold Dredges 

Prospecting Drills 
Hydraulic Tailing Elevators 
Bucket Tailing Elevators 
Pipe Lines, Sluices, etc. 

And all and any placer eauipment 


Empire Gold Dredge operating Siberia. 


Empire catalogs gold dredges and prospecting drills give interesting details 
what have done for others, and what can for you. 


Empire placer mining apparatus successfully used all parts the world. 


NEW YORK COMPANY 


Rector Street New York 


Stout, Western Representative, Balboa Building, San Francisco, California. 


Yuba Ball Tread Tractors. Yuba Centrifugal Pumps 


THE YUBA MANUFACTURING COMPANY 


Works: Marysville, Cal. Sales Offices: 433 California Stree 
San Francisco, 


Independent 
Rotation 


DREDGES FOR GOLD 
UNION CONSTRUCTION CO. 


604 Mission St., San Francisco, Cal. 


BOLINDER Companp 


Without 
superior for 
Trench Work 
Road Building 


Quarrying 
and Shaft 
Sinking. 
Rock Drills, Drills, Core Drills, fact 


230 Broadway, New York Compressors, Giant 
Fuel Oil Engines 
and Pneumatic and 
Electric Appliances 


for every need. 


Has Live Air 
Device for 
clearing hole 
cuttings. 


Who Looks into the Earth 


test Coal and Ore land any part 
North South America 


Pennsylvania Drilling Co. 
Diamond Drill Contractors 


Chicago Pneumatic 
Tool Company 
1036 Fisher 


Ne. Cn 2623 Bldg. Send for Bulle tin 216. 52 Vanderbilt Ave., 
Phone 305 Phone Rector 5993 Branches 


HUMMER HAMMER DRILL 
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AUTOMATIC SELECTIVE PROPORTIONAL UNLOADERS 


are found exclusively the 


engineers. 


South Norwalk 


Norwalk Compressor 


These improvements mark new era compressor construction. 
They gain the instant and favorable attention all skilled 
For the usual hackneyed claims economy, durabil- 
ity and efficiency, let years’ experience assurance 
adequate and discerning attention every feature. 


The Norwalk Works Company 


Connecticut 


if 
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Mine Packing 
Extreme toughness combined with great flexibility this high grade 
sheet rubber packing. 

Unsurpassed for mine service where acidulous and alkaline waters are encountered. Guaran- 


teed for high pressure steam, hot cold water Very light weight and therefore 
economical use. Regularly made sheets wide. 


Put most convenient form suit the requirements individual users. can 
purchased rolls 25, 50, 100 200 pounds each. necessity for buying more than 
needed, consequently waste. 

light weight, therefore very economical use. square yard 1/16” thick weighs 
only about pounds. 

Gaskets cut from Jenarco can furnished promptly. 


Jenarco does not satisfy you every respect—you may return ourexpense. Write 
for Catalog describing Jenkins Bros. Mechanical Rubber Goods. 


JENKINS BROS., New York, Boston, Philadelphia, 


Buying 


Montreal, London 


the casting metal that successfully resists acid and 
alkaline solutions. 


make acid pumps inches, pipe with various connections, plug cocks and 
globe valves Corrosiron. supply Corrosiron castings various sizes and 
patterns. All are successful operation metallurgical and chemical plants; 
they pay for themselves short order. Corrosiron can machined. 


Send for Bulletin 


Made CORROSIRON Pacific Foundry Co., San Francisco, Cal. 


Gravity and One Man 


Are all that’s needed efficiently 
operate 


Tramway 


where the fall sufficient. When 
power necessary, can readi- 
applied the Loading 
Station. Whether gravity 
power used, but one attendant 
required for the entire opera- 
tion the Tramway. the 
Discharge Station the buckets 
are dumped automatically. Sold 
with guarantee. Our engineer- 
ing department will gladly fur- 
nish you estimates covering any 
proposition without obligation 
your part. 


Send for Catalog 
No. Eight. 


Broderick Bascom Rope Co. 


Manufacturers High-Grade Wire Rope 


Seattle St. Louis, Mo. New York 


al 


q 


100% Increase 


equipment and production during the past six months does not even 
begin satisfy the continually increasing demand for 


DIAMOND 


Rubber Insulated Wires and Cables— 


Quality Brand demonstrating our determination market the Best 
fair prices, rather than inferior product cheap price. 


Manufactured confcrmity with 
Code, your private specifications 


THE B.F. GOODRICH COMPANY 


Makers the Celebrated Goodrich Automobile Best the Long 
Factories: AKRON, OHIO Branches and Distributors All Districts 


Buying—ENGINEERING MINING JOURNAL—Section 
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